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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the reaction property for 
outputting power by correspond ing to driver's intention when demand 
power is changed from an absent state to a present state. 
SOLUTION: In a hybrid vehicle capable of outputting power to a drive 
shaft from both of an engine and an electric motor, accelerator opening 
and vehicle speed are inputted (step S200) to predict whether torque 
follow-up delay arises or not (step S220) if next time power demand is 
given when accelerator opening is in a fully closed state (step S210). If 
follow-up delay is predicted, predetermined control is done for the 
engine and the electric motor (steps S230 to S270), torque is 
transmitted to an axle from an engine to output power outputted by the 
engine from a drive shaft speedily if next time power demand is given. 
The torque transmitted to the drive shaft is cancelled by torque 
outputted by the electric motor while an accelerator is fully closed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While outputting power from said driving shaft by having an engine and a motor and transmitting the 
power outputted at least from one side of said engines and motors to the driving shaft which outputs power 
outside The magnitude of the power outputted from this driving shaft is a power output unit depending on the 
magnitude of the power outputted from said engine. So that the power which should be outputted from the 
power which said engine should output, and said driving shaft may be set up based on the power which an 
operator demands from said driving shaft and said engine and said driving shaft may output the power set up, 
respectively When there are not an operator to a control means which controls said engine and said motor at 
least, and a power demand When there is a power demand next time, the power outputted from said driving shaft 
is equipped with a prediction means to predict whether the power which an operator demands can be followed. 
Said control means When it is predicted that it is the case where an operator to a power demand cannot be 
found, and said prediction means cannot be followed The power output unit characterized by setting up a bigger 
value than the value set up as power which said engine should output when it is predicted that said prediction 
means can be followed as power which said engine should output. 

[Claim 2] While transmitting the power which is a power output unit according to claim 1, was combined with the 
output shaft and said driving shaft of said engine, and was outputted from said engine to said driving shaft It has 
further a power adjustment means by which an exchange of power adjusts the magnitude of the this power 
transmitted. Said motor It is the power output unit which is combined with said driving shaft, and controls said 
power adjustment means further so that said control means outputs the power which said engine and said driving 
shaft set up, respectively. 

[Claim 3] Said control means is a power generator according to claim 1 or 2 characterized by controlling so that 
the output from both said motors and said engines is transmitted to said driving shaft when the value set up as 
power which should be outputted from said driving shaft based on the power which an operator demands from 
said driving shaft exceeds a predetermined value. 

[Claim 4] There is no claim 1 and it is the power output unit of a publication 3 either. Said prediction means A 
detection means by which the power actually outputted from said driving shaft detects whether an operators 
demand power has been followed when it shifts to the condition of being from the condition that there is no 
power demand, from said operator, The power output unit characterized by what is predicted based on the 
detection result which is equipped with a storage means to memorize the detection result of this detection 
means, and is memorized by said storage means. 

[Claim 5] It is the power output unit which is a power output unit of a publication 4 either, is further equipped 
with claim 1 thru/or the dc-battery which exchanges electrical energy between said motors at least, and is 
characterized by predicting that said prediction means cannot be followed at an operators demand power when 
the remaining capacity of said dc-battery is below the specified quantity. 

[Claim 6] It is the power output unit characterized by to control said engine and said motor at least so that the 
amount of currents supplied to said dc-battery while collecting a part of power [ at least ] outputted from said 
engine as electrical energy, when it is a power output unit according to claim 5 and it is predicted that said 
control means is the case where an operator to a power demand cannot be found, and cannot follow said 
prediction means may not exceed the permissible dose of said dc-battery. 

[Claim 7] Said control means is a power output unit according to claim 2 characterized by to control said power 
adjustment means and said motor so that it is the case where an operator to a power demand cannot be found, 
and the torque generated in said driving shaft with said engine may be negated with the torque which said motor 
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generates, while power is transmitted to said driving shaft from said engine by said power adjustment means, 
when it is predicted that said prediction means cannot be followed. 

[Claim 8] The torque which is a power output unit according to claim 7, and said motor generates is a power 
output unit characterized by being the maximum torque in which the output of said motor is possible according 
to the rotational frequency of said driving shaft at that time. 

[Claim 9] It is a power output unit according to claim 7 or 8, and has further the dc-battery which exchanges 
electrical energy between said power adjustment means and said motors. Said control means When it is 
predicted that it is the case where an operator to a power demand cannot be found, and said prediction means 
cannot be followed The power output unit with which power outputted from said driving shaft is characterized by 
setting up the value according to at least one of extent predicted to be unable to follow the power which an 
operator demands, and the remaining capacity of said dc-battery as a value which said engine should output. 
[Claim 10] There is no claim 1 which predicts [ said ] whether it can follow or not while said driving shaft is 
rotating, and said prediction means is the power output unit of a publication 9 either. 

[Claim 1 1] The hybrid car it runs with claim 1 thru/or the power which is equipped with the power output unit of 
a publication 10 either, and is outputted from said driving shaft. 

[Claim 12] While outputting power from said driving shaft by having an engine and a motor and transmitting the 
power outputted at least from one side of said engines and motors to the driving shaft which outputs power 
outside The magnitude of the power outputted from this driving shaft is the control approach of the power 
output unit depending on the magnitude of the power outputted from said engine, (a) So that the power which 
should be outputted from the power which said engine should output, and said driving shaft may be set up based 
on the power which an operator demands from said driving shaft and said engine and said driving shaft may 
output the power set up, respectively When there are not the (b) operator to a process which controls said 
engine and said motor at least, and a power demand When there is a power demand next time, the power 
outputted from said driving shaft is equipped with the process which predicts whether the power which an 
operator demands can be followed. The aforementioned (a) process When it is predicted that it is the case where 
there is no power demand, and cannot follow in the aforementioned (b) process from an operator The control 
approach of the power output unit characterized by setting up a bigger value than the value set up as power 
which said engine should output when it is predicted that it can follow in the aforementioned (b) process as 
power which said engine should output. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a power output unit and its control approach, in detail, this invention is equipped 
with an internal combustion engine and a motor generator, and relates to a hybrid car at the power output unit 
combined so that an internal combustion engine's output shaft, the revolving shaft of a motor generator, and a 
driving shaft might maintain predetermined relation and its control approach, and a list. 
[0002] 

[Description of the Prior Art] In recent years, various configurations are proposed as a hybrid car which is 
equipped with a motor in addition to an internal combustion engine. Compared with the car which carried the 
conventional gasoline engine, a hybrid car can be reduced sharply and its social request is increasing the 
consumption of a fossil fuel with aggravation of an environmental problem. There is a parallel hybrid car as a kind 
of a hybrid car. By the parallel hybrid car, both the power from an internal combustion engine and the power from 
a motor can be transmitted to an axle. An example of the configuration of a parallel hybrid car is shown in 
drawing 1 . 

[0003] As for the hybrid car shown in drawing 1 , it has an engine 150 and motor generators MG1 and MG2. 
These 3 person is mechanically combined through planetary gear 120. Planetary gear 120 are also called an 
epicyclic gear and have three revolving shafts combined with each gear shown below. The gears which constitute 
planetary gear 120 are the planetary pinion gear 123 which revolves around the sun while rotating on the 
periphery of the sun gear 121 which rotates at the core, and a sun gear 121, and the ring wheel 122 further 
rotated on the periphery. The planetary pinion gear 123 is supported to revolve by the planetary carrier 124. By 
the hybrid car of drawing 1 , it combines with the revolving shaft of the planetary carrier 124, and the crankshaft 
156 which is the driving shaft of an engine 150 constitutes the planetary carrier shaft 127. Moreover, the driving 
shaft of a motor generator MG 1 is combined with the revolving shaft of a sun gear 121, the sun gear shaft 125 
is accomplished, it combines with the revolving shaft of a ring wheel 122, and the driving shaft of a motor 
generator MG 2 constitutes the ring wheel shaft 126. Furthermore, the ring wheel 122 is combined with the axle 
1 12 through a chain belt 129 and a differential gear. 

[0004] Such a hybrid car can run in the various condition by the function of the above-mentioned planetary gear 
120. For example, where [ comparatively low speed ] transit is begun, while the hybrid car had suspended the 
engine 150, power is transmitted to an axle 1 12 by what is acted as the power running of the motor generator 
MG 2 (a play is given as a motor), and it runs. It may run carrying out idle operation of the engine 150 similarly. 
Since it is difficult to make energy efficiency high enough when obtaining power from an engine 150 at the time 
of low-speed transit, at the time of the low-speed transit at the time of start etc., the energy efficiency of the 
whole car can be raised by obtaining power with a motor generator MG 2 in this way. 

[0005] If a hybrid car reaches a predetermined rate after transit initiation, by the torque outputted by acting as 
the power running of the motor MG 1, a control system 200 will carry out motoring of the engine 150, and will 
start. At this time, the reaction force torque of a motor generator MG 1 is outputted also to a ring wheel 122 
through planetary gear 1 20. 

[0006] If an engine 150 is operated and the planetary carrier shaft 127 is rotated, the sun gear shaft 125 and the 
ring wheel shaft 126 will rotate under predetermined conditions. The power by rotation of the ring wheel shaft 
126 is transmitted to Wheels 1 16R and 1 16L as it is. The power by rotation of the sun gear shaft 125 can be 
revived as power with a motor generator MG 1 (a play is given as a generator). On the other hand, if it acts as 
the power running of the motor generator MG 2, power can be outputted to Wheels 1 16R and 1 16L through the 
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ring wheel shaft 126. 

[0007] At the time of steady operation, the output of an engine 150 is set as a value almost equal to the demand 
power (namely, rotational frequency x demand torque of an axle 1 12) of an axle 1 12. At this time, a part of 
output of an engine 150 is told to the direct axle 112 through the ring wheel shaft 126, and the remaining output 
is revived as power by the motor generator MG 1. Since a motor generator MG 2 generates the torque which 
rotates the ring wheel shaft 126, the revived power is used. Consequently, it is possible to drive an axle 112 with 
a desired rotational frequency and desired torque. 

[0008] When the torque transmitted to an axle 112 runs short, torque is assisted with a motor generator MG 2. 
The power stored in the power and the dc-battery 194 which were revived with the motor generator MG 1 is 
used for the power for this assistance. Thus, a control system 200 controls operation of two motor generators 
MG1 and MG2 according to the demand power which should be outputted from an axle 112. 
[0009] 

[Problem(s) to be Solved by the Invention] However, while opting for the output of an engine 150 according to 
the demand power called for as engine-speed (vehicle speed) x demand torque of an axle 1 12 in this way, when 
drive control of an engine 150 and motor generators MG1 and MG2 was performed, the case where it became 
impossible for the power which an operator means depending on the transit conditions of a car to output with 
sufficient reactivity was able to be considered. That is, once accelerator opening became a value 0, since 
demand torque served as a value 0, the dynamogenesis for the car drive by the engine 150 and motor generators 
MG1 and MG2 was stopped, but when demand torque became large after that again, time amount was taken for 
an engine 150 to restart and to be able to output required power now, and there was a case where acquiring 
desired torque took time amount. 

[0010] For example, if a road puts in a curve and makes accelerator opening a closed state for moderation of an 
operator while the car is carrying out climb transit in the gap ground, the demand power to an engine 150 serves 
as a value 0, and an engine 150 will be in a halt or an idling condition. Here, desired acceleration may not be 
obtained, in order to take time amount before sufficient output is obtained from an engine 150 though an 
accelerator is again stepped on with passage of a curve. Moreover, since demand power will be called for as 
vehicle speed x demand torque (accelerator opening) as described above once it slows down accelerator opening 
by considering as a closed state, Since the acceleration taken to reach a desired rate will also become large 
once demand power big enough is not ******(ed) immediately but it further slows down although an accelerator 
is estimated that it will accelerate, It will be in the condition that torque was insufficient for accelerating, 
carrying out climb transit, and there is a possibility that desired acceleration may no longer be obtained. 
[001 1] In between [ until sufficient power comes to be obtained from an engine 150 ], it is possible to usually 
obtain power from a motor generator MG 2 using the power stored in the dc-battery 194. However, when you 
need big torque like [ at the time of climb transit ], and when you needed bigger torque like [ in the case of 
accelerating, once slowing down at the time of climb transit, as described above ], it became inadequate [just 
the output from a motor generator MG 2 ], and there was a case where the desired vehicle speed was no longer 
obtained. That is, by hybrid car which requires the output from an engine 150 at the time of heavy load transit, 
torque will run short inevitably in between [ until sufficient output comes to be obtained from an engine 150 ] as 
engine performance of a car at the time of re-acceleration as described above, once making an accelerator into 
a closed state at the time of climb transit. 

[0012] moreover, in case climb transit of the road where a curve which the need for the output from an engine 
150 described above also in the low hybrid car in the time of heavy load transit continues is carried out If 
sufficient output comes to be obtained from an engine 150, it puts in a curve again and the situation which 
repeats that demand power becomes a value 0 can be considered, and in such a case, a motor generator MG 2 
continues outputting power using the power stored in the dc-battery 194 at every re-acceleration. Therefore, 
there was a possibility that the power consumption of the dc-battery 194 by the motor generator MG 2 might 
fall even to extent of not being asked for SOC of a dc-battery 194, intermittently. If SOC of a dc-battery 194 
falls, it will become impossible to continue transit which outputs power from a motor generator MG 2 using the 
power stored in the dc-battery 194, and continues a climb. 

[0013] The power output unit and its control approach of this invention solved such a problem, were made for 
the purpose of raising more the reactivity which outputs power corresponding to an intention of an operator, 
when it changes from a condition without demand power to a certain condition, and took the next configuration. 

E° 014] ■ ■ , 

[The means for solving a technical problem, and its operation and effectiveness] By equipping the power output 
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unit of this invention with an engine and a motor, and transmitting the power outputted at least from one side of 
said engines and motors to the driving shaft which outputs power outside While outputting power from said 
driving shaft, the magnitude of the power outputted from this driving shaft is a power output unit depending on 
the magnitude of the power outputted from said engine. So that the power which should be outputted from the 
power which said engine should output, and said driving shaft may be set up based on the power which an 
operator demands from said driving shaft and said engine and said driving shaft may output the power set up, 
respectively When there are not an operator to a control means which controls said engine and said motor at 
least, and a power demand When there is a power demand next time, the power outputted from said driving shaft 
is equipped with a prediction means to predict whether the power which an operator demands can be followed. 
Said control means When it is predicted that it is the case where an operator to a power demand cannot be 
found, and said prediction means cannot be followed When it is predicted that said prediction means can be 
followed, let it be a summary to set up a bigger value than the value set up as power which said engine should 
output as power which said engine should output. 

[0015] The power output unit of this invention constituted as mentioned above outputs power from said driving 
shaft by transmitting the power outputted outside at least from one side of said engines and motors to the 
driving shaft which outputs power. Moreover, it depends for the magnitude of the power outputted from a driving 
shaft on the magnitude of the power outputted from said engine. The power which a control means should output 
from the power which said engine should output, and said driving shaft based on the power which an operator 
demands from said driving shaft is set up, and said engine and said motor are controlled by such power output 
unit at least so that said engine and said driving shaft output the power set up, respectively. Moreover, when 
there is no power demand and there is a power demand from an operator next time, a prediction means predicts 
whether the power outputted from said driving shaft can follow the power which an operator demands. It sets up 
as power with which it is the case where an operator to a power demand cannot be found here, and said engine 
should output a bigger value than the value set up as power which said engine should output when it is predicted 
that a control means can follow said prediction means when it is predicted that said prediction means cannot be 
followed. 

[0016] Moreover, by equipping the control approach of the power output unit of this invention with an engine and 
a motor, and transmitting the power outputted at least from one side of said engines and motors to the driving 
shaft which outputs power outside While outputting power from said driving shaft, the magnitude of the power 
outputted from this driving shaft is the control approach of the power output unit depending on the magnitude of 
the power outputted from said engine, (a) So that the power which should be outputted from the power which 
said engine should output, and said driving shaft may be set up based on the power which an operator demands 
from said driving shaft and said engine and said driving shaft may output the power set up, respectively When 
there are not the (b) operator to a process which controls said engine and said motor at least, and a power 
demand When there is a power demand next time, the power outputted from said driving shaft is equipped with 
the process which predicts whether the power which an operator demands can be followed. The aforementioned 
(a) process When it is predicted that it is the case where there is no power demand, and cannot follow in the 
aforementioned (b) process from an operator When it is predicted that it can follow in the aforementioned (b) 
process, let it be a summary to set up a bigger value than the value set up as power which said engine should 
output as power which said engine should output. 

[0017] Since the power which an engine should output sets up more greatly when according to the control 
approach of the power output unit of such this invention, and a power output unit there is no power demand, 
there is a power demand from an operator next time and the power outputted from said driving shaft predicts 
that the power which an operator demands cannot be followed, when there is actually demand power next time, 
sufficient power can output from an engine immediately. Here, in order to depend for the magnitude of the power 
outputted from a driving shaft on the magnitude of the power outputted from an engine, it becomes possible to 
make it fully follow with the power with which an operator demands the power outputted from said driving shaft. 
[0018] While transmitting the power which was combined with the output shaft and said driving shaft of said 
engine, and was outputted from said engine in the power output unit of this invention to said driving shaft It has 
further a power adjustment means by which an exchange of power adjusts the magnitude of the this power 
transmitted. Said motor It is combined with said driving shaft, and said control means is good also as controlling 
said power adjustment means further so that said engine and said driving shaft may output the power set up, 
respectively. 

[0019] In order for a power adjustment means to adjust the magnitude of the power transmitted to a driving 
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shaft from such a configuration, then an engine, even if it sets up the big value as power which an engine should 
output, while an operator to a power demand cannot be found, it can prevent originating in an output from an 
engine and non-wanting power being outputted by work of the above-mentioned power adjustment means from a 
driving shaft. 

[0020] In the power output unit of this invention, said control means is good also as controlling so that the 
output from both said motors and said engines is transmitted to said driving shaft, when the value set up as 
power which should be outputted from said driving shaft based on the power which an operator demands from 
said driving shaft exceeds a predetermined value. 

[0021] In such a case, since it is controlled so that the output from both a motor and an engine is transmitted to 
a driving shaft when the power which should be outputted from a driving shaft is large, also when next demand 
power is over the above-mentioned predetermined value by setting up more greatly the power which should be 
outputted from an engine when there is no power demand from an operator, it becomes possible from an engine 
to output required power promptly. 

[0022] When it shifts to the condition are from the condition that said prediction means does not have said 
operator to a power demand in the power output unit of this invention, it is good also as the power actually 
outputted from said driving shaft predicting based on the detection result which is equipped with a detection 
means detect whether an operators demand power was able to be followed, and a storage means memorize the 
detection result of this detection means, and is memorized by said storage means. 

[0023] When such a configuration, then the situation that an operator's demand power cannot actually be 
followed occur and there is a power demand next time, the power outputted from a driving shaft predicts that 
the power which an operator demands cannot be followed. Therefore, the above-mentioned prediction can be 
performed with a sufficient precision. It can stop that the effectiveness in connection with a power output falls 
by increasing the power which an engine outputs beyond the need by it. 

[0024] Moreover, in the power output unit of this invention, it has further the dc-battery which exchanges 
electrical energy between said motors at least, and when the remaining capacity of said dc-battery is below the 
specified quantity, it is good [ said prediction means ] also as predicting that an operators demand power cannot 
be followed. 

[0025] When the remaining capacity of a dc-battery which exchanges electrical energy was enough between 
motors and there is a power demand next time, power can be outputted to a driving shaft from a motor. Since 
sufficient power cannot be outputted from a motor with [ the remaining capacity of a dc-battery ] the specified 
quantity [ below ], it can be predicted that an operators demand power cannot be followed. In such a case, it 
becomes possible to make it fully follow with the power with which an operator demands the power which 
outputs power promptly from an engine and is outputted from said driving shaft by setting up more greatly the 
power which should output an engine when there is a power demand next time. 

[0026] It is the case where said control means does not have an operator to a power demand in such a power 
output unit, and when it is predicted that said prediction means cannot be followed, while collecting a part of 
power [ at least ] outputted from said engine as electrical energy, it is good also as controlling said engine and 
said motor at least so that the amount of currents supplied to said dc-battery may not exceed the permissible 
dose of said dc-battery. 

[0027] It predicts that an operators demand power cannot be followed based on such a configuration, then the 
remaining capacity of a dc-battery, and since a part of power [ at least ] outputted from an engine is collected 
as electrical energy when the power which should be outputted from an engine is set up more greatly, the 
remaining capacity of a dc-battery is recoverable with such actuation. Therefore, by recovering the remaining 
capacity of a dc-battery, when there is a power demand next time, it becomes possible also from a motor to 
output more sufficient power, and the effectiveness of stopping it becoming impossible to follow an operator's 
demand power can be increased. Furthermore, it can prevent charging said dc-battery according to a big non- 
wanting current. 

[0028] Moreover, it is the case where said control means does not have an operator to a power demand in the 
power output unit of this invention, and when it is predicted that said prediction means cannot be followed, while 
power is transmitted to said driving shaft from said engine by said power adjustment means, it is good also as 
controlling said power adjustment means and said motor so that the torque generated in said driving shaft with 
said engine may be negated with the torque which said motor generates. 

[0029] When there is a power demand a configuration, then such next time, the power currently transmitted to 
said driving shaft from said engine can be immediately outputted from a driving shaft by controlling said power 
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adjustment means and said motor. That is, the power currently transmitted from said engine can be immediately 
outputted from a driving shaft only by requiring time amount required in order to change the operational status 
of a power adjustment means and a motor, and after there is a next power demand, the reactivity over a power 
demand can be raised compared with the case where engine power is increased. Therefore, it becomes possible 
to follow more quickly and to output power from a driving shaft to an operators demand power. 
[0030] In such a power output unit, the torque which said motor generates is good also as being the maximum 
torque in which the output of said motor is possible according to the rotational frequency of said driving shaft at 
that time. 

[0031] In such a case, since the maximum torque which a motor may output will be transmitted to the driving 
shaft, when there is a power demand next time, it can become possible to output bigger power from a driving 
shaft immediately, and the flattery nature to an operators demand power can be raised. 

[0032] In such a power output unit, it has further the dc-battery which exchanges electrical energy between said 
power adjustment means and said motors. Said control means When it is predicted that it is the case where an 
operator to a power demand cannot be found, and said prediction means cannot be followed It is good also as 
setting up the value according to at least one of extent by which the power outputted from said driving shaft is 
predicted to be unable to follow the power which an operator demands as a value which said engine should 
output, and the remaining capacity of said dc-battery. 

[0033] Since it can prevent such a configuration, then outputting big power from an engine superfluously, it can 
stop that the effectiveness of the whole power output unit falls. 

[0034] Moreover, in the power output unit of this invention, said prediction means is good also as said predicting 
whether it can follow or not, while said driving shaft is rotating. 

[0035] It has the power output unit of a publication 10 either, and the hybrid car of this invention makes it a 
summary to run with claim 1 thru/or the power outputted from said driving shaft. 

[0036] When an operator to a power demand cannot be found according to such a hybrid car When there is a 
power demand next time and the power outputted from the driving shaft of a car predicts that the power which 
an operator demands cannot be followed In order to set up more greatly the power which an engine should 
output, when there is actually demand power next time, sufficient power can be immediately outputted from an 
engine and it becomes possible to make it fully follow with the power with which an operator demands the power 
outputted from the driving shaft of a car. Therefore, when it changes to a certain condition from a condition 
without a power demand, it can stop that transit of a car is slow against an intention of an operator. 
[0037] 

[Embodiment of the Invention] In order to clarify further a configuration and an operation of this invention 
explained above, the gestalt of operation of this invention is explained in order of the following based on an 
example below. 

1. Fundamental Actuation 3. of Whole Hybrid Car Configuration 2. Hybrid Car — Other Configurations [0038] of 
of Operation 5. Hybrid Car in case Lack of of Operation 4. Torque of General Torque Control is Predicted (1) 
The whole hybrid car configuration : first, explain the configuration of the hybrid car as an example of this 
invention. Drawing 1 is the explanatory view showing the whole hybrid car configuration as one example of this 
invention. This hybrid car is equipped with three prime movers of an engine 150, and the two a motor/generators 
MG1 and MG2. Here, "the motor/generator" means the prime mover which functions also as a motor (prime 
mover) and functions also as a generator (generator). In addition, below, since it is easy, these are only called a 
"motor." Control of a car is performed by the control system 200. 

[0039] The control system 200 has Maine ECU 210, the brake ECU 220, the dc-battery ECU 230, and the engine 
ECU 240. Each ECU is constituted as one unit by which two or more circuit elements, such as a microcomputer 
which has CPU, ROM, RAM, etc. inside, and an input interface, an output interface, have been arranged on the 
one circuit board, and performs various control according to the program to which CPU was recorded on ROM. 
Maine ECU 210 has the motor control section 260 and the master control section 270. The master control 
section 270 has the function to determine controlled variables, such as allocation of the output of an engine 150 
and motors MG1 and MG2. 

[0040] An engine 150 is the usual gasoline engine and rotates a crankshaft 156. Operation of an engine 150 is 
controlled by the engine ECU 240. An engine ECU 240 performs control of the fuel oil consumption and others of 
an engine 150 according to the command from the master control section 270. 

[0041] Motors MG1 and MG2 are constituted as a synchronous motor, and are equipped with Rota 132,142 which 
has two or more permanent magnets in a peripheral face, and the stator 133,143 around which the three phase 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2005/11/13 



JP.2001 -31 7385.A [DETAILED DESCRIPTION] 6/1 6 

coil 131,141 which forms rotating magnetic field was wound. The stator 133.143 is being fixed to the case 119 
The three phase coil 131 141 wound around the stator 133.143 of motors MG1 and MG2 is connected to the ' 
secondary dc-battery 194 through the drive circuit 191.192, respectively. The drive circuit 191,192 is the 
transistor inverter which it equipped with one pair of transistor as a switching element at a time for every phase 

IqUqT C 'Tl !V 9 1'* COntr0 " ed bV thC m ° t0r COntr °' section 260 - If the transistor of the drive circa* 
llll iL SW ! * y ^? ntr0 ' Signal fr ° m the motor contro1 section 26 °- a cu ^ent will flow between a dc- 

rot a tin y H 3 m MG1 MG2 " M ° t0rS MG1 and MG2 can also °P erate as a motor which carries out a 
rotation dr.ve in response to supply of the power from a dc-battery 194. when Rota 132,142 is rotating according 

makesT h T " 71™^* P ° W6r rUnnin ^ can function as a aerator which 

bTtterv ?L ?th 6 °! ^ tHree ^ CON 131,141 Pr ° duCe elec tromotive force, and can also charge a dc- 
battery 194 (this operating state is hereafter called regeneration) 

[0042] The revolving shaft of an engine 150 and motors MG1 and MG2 is mechanically combined through 

iS > ™ZZ a L . P n6tary C f7J er 124 WitH WhiGh P ' anetary gear 120 have a sun * ear 121. a ring wheel 

t k ?7« J * Pm ' 0n g6ar 123 " SinCe ~ * is constitu ted. By the hybrid car of this example the 
13 m f a " engine 150 is combined with the planetary carrier shaft 127 through the damper 'l30 The 
damper 130 ,s formed ,n order to absorb twist vibration produced in a crankshaft 156. Rota 132 of a motor MG 1 

Rot°tTln n o e f I SU , n i?r r SHaft 125 " R ° ta 142 ° f 3 m ° t0r MG 2 is Combined wi * ring wheel shaft 126 

^^^^u\ " tranSm t0 " ax ' e 1 12 and Wheels 1 16R and 1 16L through a chain be,t 129 

[0043] The rotational frequency sensor 144 for measuring the dc-battery sensor 196 for detecting the brake 
wTo^U" fl" deteC , tlng acce ' e r at °r sensor 165 for using various sensors, in order to r^lb.^5Tthe 
whole « a r, for example, detecting the amount of treading in of the accelerator by the operator the shift position 
sensor 167 which detects the location of a shift lever, and the treading-in pressure of a brake and the charge 

2°oS Since t 3 f ^ T' ""1*! freqU6nCy ° f 3 m0t0r MG 2 etc " is used ^r a control system 

wheef ,hi ^^V^ 6 !, amCa y f° mb ; ned With tHe ° hain bdt 129 ' the rati0 of the rotational frequency of the ring 
wheel shaft 126 and an axle 1 12 of the ring wheel shaft 126 and an axle 1 12 is fixed. Therefore, not only the 
rotational frequency of a motor MG 2 but the rotational frequency of an axle 1 12 is detectable by the rotational 
frequency sensor 144 formed in the ring wheel shaft 126. rotational 
[0044] | (2) Explain actuation of fundamental actuation [ of a hybrid car ]:. next the hybrid car of this example In 

pSe4V^ ° f I ^ Car ' be,OW ' aCtUati ° n ° f > ,aneta rv ^ar 120 is expSedts 

dSS if tht ? ♦ ^ ? e property In whlch the rotational frequency of the remaining revolving shaft is 

of the ro Tf q r nCV ° f tV T° ° f tHree reV °' Ving Shafts "^tioned above is determined. The relation 

of the rotational frequency of each revolving shaft is as a degree type (1). 

[0045] 

Nc=Nsxrho / (1+rho) +Nrx1/(1+rho) — (1) 

n£n!l Here ' N ° '"if l h6 i oT*'! 1? ' * equency of the sun gear shaft 1 25 and Nr of the rotational frequency of the 
planetary earner shaft 127 and Ns ] the rotational frequencies of the ring wheel shaft 126. Moreover rho is the 

fnZTu °r 3 T g6ar 121 and 8 ring Wheel 122 as * is expressed with a degree type 
rnnVo] rho= [ n umber of teeth of sun gear 121]/[the number of teeth of a ring wheel 122] 

[0048] Moreover, the torque of three revolving shafts is not concerned with a rotational frequency, but has the 

fixed relation given by the degree type (2) and (3) 

[0049] 

Ts=Tcxrho/( 1+rho) — (2) 
Tr=Tcx1 -/(1+rho) = Ts/rho — (3) 

[0 Jt V!u e ' J° |S C th * torc > ue of the sun gear shaft 125 and Tr of the torque of the planetary carrier shaft 1 27 
and Ts ] the torque of the ring wheel shaft 1 26. y r SnaTt 1 £ ' 

[0051] The hybrid car of this example can run in the various condition by the function of such planetary gear 
Inle i r sn Xa tT r [ ^° mparatively low s P eed ] tra nsit is begun, while the hybrid car had suspended the 
engine 1 50. it transmits and runs power to an axle 1 1 2 by acting as the power running of the motor MG 2 It mav 
run carrying out idle operation of the engine 150 similarly. V 
[0052] If a hybrid car reaches a predetermined rate after transit initiation, by the torque outputted by acting as 

£rz e :rr e ° the motor , MG a contro1 system 200 win ^ ° ut w^z? 

planetary gear 120 " t0rqUe ° f 3 m ° t0r MG 1 ' S also to a ring wheel 1 22 through 
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[0053] If an engine 150 is operated and the planetary carrier shaft 127 is rotated, the sun gear shaft 125 and the 
ring wheel shaft 126 will rotate under the conditions with which are satisfied of upper type (1) - (3). The power 
by rotation of the ring wheel shaft 126 is transmitted to Wheels 1 16R and 1 16L as it is. The power by rotation of 
the sun gear shaft 125 can be revived as power by the 1st motor MG 1. On the other hand, if it acts as the 
power running of the 2nd motor MG 2, power can be outputted to Wheels 1 16R and 1 16L through the ring wheel 
shaft 126. 

[0054] At the time of steady operation, the output of an engine 150 is set as a value almost equal to the demand 
power (namely, rotational frequency x torque of an axle 1 12) of an axle 1 12. At this time, a part of output of an 
engine 150 is told to the direct axle 1 12 through the ring wheel shaft 126, and the remaining output is revived as 
power by the 1st motor MG 1. Since the 2nd motor MG 2 generates the torque which rotates the ring wheel 
shaft 126, the revived power is used. Consequently, it is possible to drive an axle 112 with desired torque with a 
desired rotational frequency. 

[0055] When the torque transmitted to an axle 112 runs short, torque is assisted by the 2nd motor MG 2. The 
power stored in the power and the dc-battery 194 which were revived by the 1st motor MG 1 is used for the 
power for this assistance. Thus, a control system 200 controls operation of two motors MG1 and MG2 according 
to the demand power which should be outputted from an axle 1 12. 

[0056] The hybrid car of this example can also be gone astern, with the engine 150 operated. Operation of an 
engine 150 rotates the planetary carrier shaft 127 in the time of advance, and this direction. If the 1st motor MG 

1 is controlled and the sun gear shaft 125 is rotated at a rotational frequency higher than the rotational 
frequency of the planetary carrier shaft 127 at this time, the ring wheel shaft 126 will be reversed in the go- 
astern direction a passage clear from an upper type (1). A control system 200 rotating the 2nd motor MG 2 in 
the go-astern direction, it can control the output torque and can reverse a hybrid car. 

[0057] Planetary gear 120 are in the condition which the ring wheel 122 stopped, and can rotate the planetary 
carrier 124 and a sun gear 121. Therefore, an engine 150 can be operated also after the car has stopped. For 
example, if the remaining capacity of a dc-battery 194 decreases, a dc-battery 194 can be charged by operating 
an engine 150 and carrying out regeneration operation of the 1st motor MG 1. If it acts as the power running of 
the 1st motor MG 1 when the car has stopped, by the torque, motoring of the engine 150 can be carried out and 
it can start. 

[0058] Here, actuation of planetary gear 120 is further explained using a collinear Fig. In planetary gear 120, the 
relation realized between the rotational frequencies of the planetary carrier shaft 127 which are three revolving 
shafts with which this is equipped, the sun gear shaft 125, and the ring wheel shaft 126 is already shown in the 
formula (1), and the relation of the torque in these three revolving shafts is already shown in a formula (2) and 
(3). Thus, although it can ask for the relation of the rotation condition of each revolving shaft by the formula of 
common knowledge on device study, it can also ask for it geometrically with drawing called a collinear Fig. 
[0059] An example of a collinear Fig. is shown in drawing 2 . The axis of ordinate shows the rotational frequency 
of each revolving shaft. The axis of abscissa shows the gear ratio of each gear with distance-relation. Let the 
location C which divides interiorly between a location S and locations R for the sun gear shaft 125 (S in drawing 

2 ), and the ring wheel shaft 126 (R in drawing 2 ) to 1:rho for both ends be the location of the planetary carrier 
shaft 127. As mentioned already, rho is the ratio of the number of teeth of a sun gear 121 to the number of 
teeth of a ring wheel 122. In this way, the rotational frequencies Ns, Nc, and Nr of the revolving shaft of each 
gear are plotted to the locations S, C, and R defined on the axis of abscissa. Planetary gear 120 have the 
property in which three points plotted in this way are surely located in a line on a straight line. This straight line 
is called a collinear of operation. Since a straight line will be what is determined uniquely if two points are 
decided, it can ask for the rotational frequency of one revolving shaft which remains from the rotational 
frequency of two of three revolving shafts by using this collinear of operation. In addition, as mentioned already, 
Rota 132 of a motor MG 1 is combined with the sun gear shaft 125, Rota 142 of a motor MG 2 is combined with 
the ring wheel shaft 126 mechanically combined with the axle, and the engine speed of each revolving shaft is 
the crankshaft 156 of an engine 150 is combined with the planetary carrier shaft 127, and equivalent to the 
engine speed of an engine 150 and motors MG1 and MG2, respectively. 

[0060] Moreover, in planetary gear 120, when the torque of each revolving shaft is transposed to the force 
committed to a collinear of operation and is shown, the collinear of operation has the property in which balance 
is maintained as the rigid body. The force of the magnitude which is equivalent to the torque Tc (output torque 
from an engine 150) which acts on the planetary carrier shaft 127 as an example is made to act on a 
performance curve upwards from under the direction of a vertical in a location C. The direction made to act 
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becomes settled according to the direction of Torque Tc. Moreover, the torque Tp (driving force which acts on 
an axle 1 12) which acts to the ring wheel shaft 126 is made to act on a collinear of operation downward from on 
the direction of a vertical in a location R. Ts in drawing and Tr distribute Torque Tc to two equivalent force 
based on the distributive law of the force which acts on the rigid body. The formula (2) mentioned already and (3) 
can express the magnitude of Torque Ts and Tr. 

[0061] If the conditions that the collinear Fig. of operation has taken balance as the rigid body are taken into 
consideration after the above force has acted, the torque Tm which should act on a ring wheel shaft by the 
torque Tg and MG2 which should act on the sun gear shaft 125 by MG1 can be searched for. Torque Tg 
becomes equal to Torque Ts, and Torque Tm becomes equal to the difference of Torque Tp and Torque Tr. The 
formula showing each torque Tg and Tm based on such a property is shown as a formula (4) and (5) below 
[0062] 

Tg=-rho/(1+rho) xTc — (4) 
Tm=Tp-1/(1+rho) xTc — (5) 

[0063] While the engine 150 combined with the planetary carrier shaft 127 is rotating, a sun gear 121 and a ring 
wheel 122 can be rotated by various operational status under the conditions with which are satisfied of the 
above-mentioned conditions about a collinear of operation. By the hybrid car which has the configuration shown 
in drawing 1 The power to which the power outputted from the engine 150 is mechanically transmitted by the 
axle 1 12, It distributes to the power changed into power by what (it works as a generator) one motor generator 
revives, and it can run, outputting desired power in an axle 1 12 by what the motor generator of another side acts 
as power running using the power revived further (it works as a motor). Thus, in case the hybrid car of a 
configuration of having been shown in drawing 1 runs, motor generators MG1 and MG2 perform power running or 
regeneration, respectively, and it is usually controlled so that the power consumed in power running and the 
power produced in regeneration balance. 

[0064] (3) Although characterized by fully following an operators demand when it gets into an accelerator next 
time from the condition that the accelerator of actuation this invention of a general torque control is a close by- 
pass bulb completely and big power is required, and outputting desired power, it is based on the hybrid car of this 
example about actuation of the first general torque control as a premise of the explanation, and explain. Drawing 
3 is a flow chart showing a torque control manipulation routine. Although this routine is performed for every 
predetermined time amount mainly in CPU in the master control section 270, actuation in connection with drive 
control of an engine 150 and motors MG1 and MG2 is performed also in an engine ECU 240 and the motor 
control section 260. 

[0065] If this routine is performed, Above CPU will input accelerator opening and the vehicle speed first (step 
S100). Here, accelerator opening can be known based on the signal inputted from the accelerator pedal position 
sensor mentioned already. Moreover, the vehicle speed can be known from the rotational frequency of the ring 
wheel shaft 126 which the sensor 144 mentioned already detected, and the rotational frequency Nr of the ring 
wheel shaft 126 is used for it as the vehicle speed by the following processings. Next, CPU judges whether an 
accelerator is in a close-by-pass-bulb-completely condition based on the information inputted at step S100 
(step S110). 

[0066] If it is judged that an accelerator is not in a close-by-pass-bulb-completely condition in step S110 next, 
driving force (target torque committed to ring wheel shaft 126 here although controlled system is output torque 
from axle 1 12) Tp* will be set up (step S120). In the master control section 270, accelerator opening and the 
vehicle speed, and relation with driving force Tp* are beforehand memorized as a map in predetermined ROM, 
and CPU determines driving force Tp* by referring to this map. 

[0067] If it asks for driving force Tp*, CPU will compute engine demand power Pe* next (step S130). This engine 
demand power Pe* is transit power computed as a product of driving force Tp* and the vehicle speed Nr. Thus, 
if engine demand power Pe* is computed, CPU will set up target rotational frequency Ne* for outputting the 
target operation point of an engine 150, i.e., engine demand power Pe* computed at step S130, and target torque 
Te* (step S140). In such control, the operation point with which operation effectiveness becomes the highest as 
the operation point of an engine 150 is chosen from a map. 

[0068] The operation point of an engine 150 and the relation of operation effectiveness are shown in drawing 4 . 
Among drawing 4 , the curve shown by Pe*1 and Pe*2 is a curve with the fixed power outputted from an engine 
150, and the operation point of an engine 150 is chosen on the predetermined curve corresponding to demand 
power among these curves. The condition that demand power is low is shown in order of Pe*1 and Pe*2. For 
example, when demand power Pe* to an engine 150 is equivalent to the power expressed with curvilinear Pe*1, 
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the operation point of an engine 150 is set as one D to which operation effectiveness becomes the highest on 
curvilinear Pe*1, and Nc*1 and target torque are set up for a target rotational frequency with Tc*1. Similarly, 
when the demand power to an engine 150 is Pe*2, the operation point of an engine 150 is set as two D to which 
operation effectiveness becomes the highest on curvilinear Pe*2, and Nc*2 and target torque are set up for a 
target rotational frequency with Tc*2. In addition, in drawing 4 , as a curve corresponding to predetermined 
demand power, although only the expedient top of explanation and two curves are illustrated, such a curve can 
be innumerably drawn according to a demand output, and can also choose the operation point D1 grade of an 
engine 150 innumerably. Thus, the curve drawn by connecting the point that the operation effectiveness of an 
engine 150 is high is the curve A in drawing 4 , and calls this a performance curve. The operation point of an 
engine 150 sets up the point corresponding to above-mentioned engine demand power Pe* in a performance- 
curve A top. 

[0069] If the operation point of an engine 150 is set up by the above processing next, target rotational frequency 
Ns* of the operation point 1 of a motor MG 1, i.e., MG, and target torque Tg* will be set up (step S150). Since 
target rotational frequency Nc* of the target rotational frequency 127 of an engine 150, i.e., a planetary carrier 
shaft, is set up and the rotational frequency Nr of an axle 112, i.e., the rotational frequency of the ring wheel 
shaft 126, is inputted, target rotational frequency Ns* of the target rotational frequency MG 1 of the sun gear 
shaft 125, i.e., a motor, can be set up with a collinear Fig. as shown in drawing 2 . moreover — a motor — MG — 
one — a target — torque — Tg — * — drawing 2 — having been shown — as — a collinear — a Fig. — a 
property — depending — if — having mentioned already — ( — four — ) — a formula — being based — it can 
ask — although — actual — PID control — setting up — having . In addition, since PID control is the well- 
known control approach, detailed explanation is omitted. 

[0070] As for CPU, a setup of the operation point of a motor MG 1 sets up the operation point of a motor MG 2 
next (step S160). Since the rotational frequency Nr of the ring wheel shaft 126 inputted at step S100 is given as 
a target rotational frequency of a motor MG 2, target torque Tm* of a motor MG 2 is set up here. Although 
target torque Tm* which is a motor MG 2 is called for by substituting for (5) types which mentioned already 
driving force Tp* and engine target torque Tc* with the property based on the collinear Fig. mentioned already, it 
is set up by PID control in fact. 

[0071] In this way, according to the set-up operation point, CPU performs control processing about operation of 
motors MG1 and MG2 and an engine 150 (step S170), and ends this routine. The electrical potential difference 
impressed to the three phase coil of each motor by the motor control section 260 according to the target 
rotational frequency and target torque which were set up is set up, and control of motors MG1 and MG2 
switches the transistor of the drive circuit 191,192 according to deflection with the applied voltage in this time. 
About the approach of controlling a synchronous motor, since it is common knowledge, detailed explanation is 
omitted here. 

[0072] Since the control processing for operating on the set-up operation point also about an engine 150 is 
common knowledge, it omits explanation here. However, an engine ECU 240 actually controls an engine 150. 
Therefore, in the processing in step S 170 in a torque control manipulation routine, processing which transmits 
the information which needs the rotational frequency of an engine 150 etc. from the master control section 270 
to an engine ECU 240 is performed. Thus, by transmitting information, the master control section 270 controls 
operation of an engine 150 indirectly. 

[0073] In addition, in step S110, when an accelerator is judged to be in a close-by-pass-bulb-completely 
condition, CPU performs a manipulation routine at the time of torque demand zero (step S180), and ends this 
routine. When an accelerator is not in a close-by-pass-bulb-completely condition, as mentioned already, an 
engine 150 and motors MG1 and MG2 are controlled so that driving force Tp* is called for according to 
accelerator opening and desired driving force is realized, but since the torque demand from an operator is zero 
when an accelerator is in a close-by-pass-bulb-completely condition, different control is performed. 
[0074] When a car is stopping when the vehicle speed inputted at step S100 is a value 0 namely, control which 
torque does not generate in an axle is performed. At this time, an engine 150 usually stops. Or it is good also as 
rotating an engine 150 at a predetermined rotational frequency, and considering as an idling condition. The 
rotational frequency of the engine of an idling condition is good also as setting up a predetermined value 
beforehand. Moreover, what is necessary is for the compressor of an air-conditioner to have composition driven 
by connecting with the driving shaft and machine target of an engine 150, and just to set up an idling condition 
by the hybrid car of this example, so that an engine 150 may be rotated at a rotational frequency higher than the 
rotational frequency set as the usual stop condition in using an air-conditioner during a stop. 
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[0075] Moreover, if it is judged during transit of a car that an accelerator is a close by-pass bulb completely in 
step S1 10 when the vehicle speed inputted at step S100 is not a value 0 namely, to correspond to the condition 
that the engine brake worked by the car it runs only using the usual gasoline engine, negative predetermined 
torque will be generated in a motor MG 2, and it will control by the hybrid car of this example so that 
predetermined damping force acts on an axle. Drawing 5 is a collinear Fig. showing an example of such a 
condition. It is controlled using the power accumulated in the dc-battery 194 to generate the negative torque Tm 
corresponding to damping force Tb, a motor MG 2 rotating at the engine speed Nr corresponding to the vehicle 
speed. In addition, although drawing 5 showed the condition that the engine 150 had stopped, an engine 150 is 
good like the case where it is during the above-mentioned stop, also as an idling condition rotated at a 
predetermined rotational frequency. Moreover, the value of the damping force Tb which acts on an axle as 
actuation corresponding to the above-mentioned engine brake is good also as defining a fixed value beforehand, 
and good also as controlling suitably according to the vehicle speed etc. 

[0076] In addition, although omitted in the above-mentioned explanation based on drawing 3 , in case drive 
control of an engine 150 and motors MG1 and MG2 is actually performed, various amendments are performed in 
the cases, such as a setup of the operation point. For example, in case the power outputted from the engine 150 
is told to an axle 112 through planetary gear 120 or motors MG1 and MG2 and is outputted at predetermined 
torque and a predetermined rotational frequency, power is not necessarily transmitted at 100% of effectiveness. 
Therefore, in case demand power Pe* of an engine 150 is set up, a value also with a big twist is set up in 
consideration of the loss of the energy produced while power is transmitted. Moreover, in actuation of motors 
MG1 and MG2, since delay and an error arise to a control command, the control-command value is amended by 
surveying and feeding back the engine speed of motors MG1 and MG2. Although actuation of such amendment is 
similarly performed in other control mentioned later, the explanation about amendment is omitted. 
[0077] (4) Actuation in connection with distinction with insufficient torque : below, the power which an operator 
demands cannot be followed but explain the actuation when predicting that the lack of torque arises. Drawing 6 
is a flow chart showing a torque insufficient prevention manipulation routine. At drawing 3 , although the 
actuation of a general torque control based on accelerator opening was explained, by the hybrid car of this 
example, at the time of an accelerator close by-pass bulb completely, decision about torque flattery delay is 
performed further, and it has the composition of preventing torque flattery delay, and it replaces with the torque 
control manipulation routine of drawing 3 , and the torque prevention manipulation routine of drawing 6 is 
performed. Although this routine is performed for every predetermined time amount mainly in CPU in the master 
control section 270, actuation in connection with drive control of an engine 150 and motors MG1 and MG2 is 
performed also in an engine ECU 240 and the motor control section 260. 

[0078] If this routine is performed, Above CPU will input accelerator opening and the vehicle speed like the 
torque control manipulation routine of drawing 3 first (step S200). Next, CPU judges whether an accelerator is in 
a close-by-pass-bulb-completely condition based on the information inputted at step S200 (step S210). If it is 
judged that an accelerator is in a close-by-pass-bulb-completely condition in step S210 next, it will predict 
whether the flattery delay of torque may happen (step S220). 

[0079] Here, about the flattery delay of torque, it can predict by various approaches. As one approach, it can 
predict by the remaining capacity (SOC) of a dc-battery 194. If the remaining capacity of a dc-battery 194 is 
enough, the power of a between until it is possible to output big torque to an axle within the limits of the engine 
performance of a motor MG 2 from an accelerator close-by-pass-bulb-completely condition also when 
accelerator opening becomes large rapidly and sufficient power comes to be outputted from an engine 150 is 
securable to some extent. Therefore, if the remaining capacity of a dc-battery 194 falls to extent with which 
sufficient output is not obtained from a motor MG 2, it can be predicted that the flattery delay of torque 
happens. 

[0080] In addition, the dc-battery 194 is controlled so that the remaining capacity becomes predetermined within 
the limits. Here, giving priority to engine operation effectiveness, when remaining capacity falls within limits which 
perform the usual control based on accelerator opening, it is charging in the range of engine remaining power. On 
the other hand, the criteria of the remaining capacity for the prediction about the flattery delay of the above- 
mentioned torque are a thing based on the magnitude of the power in which an output is possible from the motor 
MG 2. 

[0081] Or it is good also as performing prediction about the flattery delay of the torque in step S220 based on 
the hysteresis of the past about the flattery delay of torque. For example, when accelerator opening was 
enlarged from an accelerator close-by-pass-bulb-completely condition, the hysteresis that desired power was 
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not outputted was memorized and it changes into an accelerator close-by-pass-bulb-completely condition next 
time, it can be predicted that the flattery delay of torque may happen. The actuation about storage of such past 
hysteresis is explained in detail later. 

[0082] In step S220, if it predicts that the flattery delay of torque may happen next, the maximum torque of the 
negative torque which a motor MG 2 may output will be set up as target torque Tm* of a motor MG 2 (step 
S230). When it predicts that the flattery delay of torque may happen in this example By outputting a part of 
output torque from an engine 150 to an axle through planetary gear 120, and preparing desired torque so that an 
output may become possible from an axle immediately while setting up the output from an engine 150 more 
highly Although it has the composition of preventing next flattery delay, the torque (it is hereafter called direct 
torque) told to this engine 150 empty-vehicle shaft is canceled between accelerator close-by-pass-bulb- 
completely conditions by the negative torque outputted from MG2. 

[0083] It is a collinear Fig. showing the condition of having canceled by the negative torque to which a motor MG 
2 outputs these direct torque, outputting drawing 7 to an axle by making a part of output from an engine 150 into 
direct torque. In this example, in order to cancel the direct torque Tr, the maximum torque which MG2 may 
output is set up as magnitude of the negative torque Tm which a motor MG 2 outputs. Since the threshold value 
of an output torque has become settled according to the rotational frequency, a motor MG 2 sets up the 
maximum of the negative torque which may be outputted from a motor MG 2 according to the vehicle speed 
inputted at step S200 as target torque Tm* of a motor MG 2. 

[0084] Next, while computing the magnitude of the direct torque Tr, and engine demand power Pe* based on the 
damping force Tb which acts on target torque Tm* of the above-mentioned motor MG 2, and an axle (step 
S240), the engine operation point is set up (step S250). Here, damping force Tb is force of acting on an axle by 
the motor MG 2 as force equivalent to engine brake, when it changes into an accelerator close-by-pass-bulb- 
completely condition during transit of a car, as already explained based on drawing 5 . What is necessary is just 
to set up the direct torque Tr so that it may balance with the difference of target torque Tm* of the above- 
mentioned motor MG 2, and damping force Tb in order to consume a part of torque outputted from a motor MG 

2 also as damping force of a car in this way. If the direct torque Tb can be found, since such direct torque Tr is 
outputted from the ring wheel shaft 126, the torque Tc which should be outputted from an engine 150 is 
computable. Engine demand power Pe* and engine target rotational frequency Nc* corresponding to the point 
with which an engine torque turns into the above-mentioned torque Tc are set up on the performance curve A 
shown in drawing 4 that the operation point of an engine 150 should just choose the point with the high 
operation effectiveness of an engine 1 50. 

[0085] If the operation point of an engine 150 is set up by the above processing next, target rotational frequency 
Ns* of the operation point 1 of a motor MG 1, i.e., MG, and target torque Tg* will be set up (step S260). The 
actuation which asks for the operation point of this motor MG 1 is the same actuation as step S150 in drawing 

3 . Based on target rotational frequency Nc* of an engine 150, and the rotational frequency Nr of an axle 112, 
target rotational frequency Ns* of a motor MG 1 is set up. Moreover, target torque Tg* of a motor MG 1 is set 
up by PID control. 

[0086] In this way, according to the set-up operation point, like step S170 in drawing 3 , CPU performs control 
processing about operation of motors MG1 and MG2 and an engine 150 (step S270), and ends this routine. 
[0087] In addition, in step S220, when it is predicted that the flattery delay of torque does not happen, a 
manipulation routine is performed at the time of the same torque demand zero as step S180 in drawing 3 , and 
this routine is ended. Moreover, in step S210, when an accelerator is judged not to be in a close-by-pass-bulb- 
completely condition, CPU usually performs a manipulation routine (step S280), and ends this routine. Here, 
processing equivalent to the step [ in / usually / at a manipulation routine / the torque control manipulation 
routine of drawing 3 ] S120 performed at step S280 thru/or step S 170 is performed. 

[0088] Although it said that it is good also as carrying out based on the hysteresis of the past about the flattery 
delay of torque when predicting the flattery delay of torque at the above-mentioned step S220 of a torque 
insufficient prevention manipulation routine, the actuation which predicts the flattery delay of torque below 
based on the past hysteresis is explained. Drawing 8 is a flow chart showing a torque flattery distinction 
manipulation routine. This routine is performed for every predetermined time amount in CPU in the master 
control section 270 separately from the torque insufficient prevention manipulation routine shown in drawing 6 . 
[0089] If this routine is performed, Above CPU will input accelerator opening and the vehicle speed like the 
torque insufficient prevention manipulation routine of drawing 6 first (step S300). Next, CPU judges whether an 
accelerator is in a close-by-pass-bulb-completely condition based on the information inputted at step S300 
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(step S3 10). If it is judged that an accelerator is in a close-by-pass-bulb-completely condition in step S3 10 
next, it will judge whether the flattery delay of torque is set up (step S220). A setup of the flattery delay of this 
torque is set up, when CPU detects the flattery delay of torque so that it may mention later, and at step S220, it 
judges whether this setup has already been performed. 

[0090] When it is judged that the flattery delay of torque is not set up at step S220 f CPU inputs accelerator 
opening and the vehicle speed again (step S330), and it judges whether an accelerator is in a close-by-pass- 
bulb-completely condition (step S340). Processing of steps S330 and S340 is repeated until an accelerator stops 
being in a close-by-pass-bulb-completely condition, and if an accelerator is not in a close-by-pass-bulb- 
completely condition and it will be judged at step S340, based on the inputted vehicle speed, the acceleration at 
the time of an accelerator stopping being in a close-by-pass-bulb-completely condition will be computed (step 
S350). That is, CPU computes acceleration based on the value of both the rate at the time of an accelerator 
stopping being in a close-by-pass-bulb-completely condition, and the last rate. 

[0091] Calculation of the acceleration of a car judges whether the lack of torque has occurred based on this 
acceleration and accelerator opening (step S360). The master control section 270 of the hybrid car of this 
example has memorized the relation between the accelerator opening under the usual transit conditions (for 
example, when running a flat road surface), and acceleration in predetermined memory (not shown). If the 
acceleration memorized as a value corresponding to the detected accelerator opening and the acceleration 
computed at step S350 based on the vehicle speed are measured and the former is large beyond a 
predetermined value compared with the latter, it will be judged that the torque actually outputted from the axle 
ran short compared with the torque which the operator demanded. 

[0092] At step S360, when it judges that the lack of torque occurred, a setup of the flattery delay of torque is 
memorized in the predetermined memory in the master control section 270 (not shown) (step S370), and this 
routine is ended. This routine is ended without setting up flattery delay of torque, when it judges that the lack of 
torque has not occurred at step S360 (step S380). 

[0093] In step S320, when it is judged that the flattery delay of torque is already set up, CPU inputs accelerator 
opening and the vehicle speed again (step S390), and it judges whether an accelerator is in a close-by-pass- 
bulb-completely condition (step S400). Processing of steps S390 and S400 is repeated until an accelerator stops 
being in a close-by-pass-bulb-completely condition, and if an accelerator is not in a close-by-pass-bulb- 
completely condition and it will be judged at step S400, based on the inputted vehicle speed, the acceleration at 
the time of an accelerator stopping being in a close-by-pass-bulb-completely condition will be computed like 
step S350 (step S410). 

[0094] Calculation of the acceleration of a car judges whether the condition that torque is superfluous has 
occurred based on this acceleration and accelerator opening (step S420). Here, by setting up the flattery delay 
of torque beforehand, when judging step S420, the car is performing drive control so that it may be in the 
condition which showed in drawing 7 when an accelerator was in a close-by-pass-bulb-completely condition, and 
engine direct torque is outputted to the driving shaft. So, at step S420, when an accelerator stops having been in 
the close-by-pass-bulb-completely condition and it is going to output desired torque from an axle, it judges 
whether the condition that torque was superfluous occurred by outputting the direct torque Tr to the driving 
shaft beforehand. 

[0095] At step S420, when it judges that the condition that torque was superfluous did not occur, it continues 
the condition of having memorized a setup of the flattery delay of torque in the predetermined memory in the 
master control section 270 (not shown) (step S430), and this routine is ended. At step S420, when it judges that 
the condition that torque was superfluous occurred, a setup of the flattery delay of the above-mentioned torque 
is canceled (step S440), and this routine is ended. 

[0096] When it is judged that an accelerator is not in a close-by-pass-bulb-completely condition in step S380, 
CPU performs the same usual manipulation routine as step S280 in drawing 6 (step S280), and ends this routine. 
[0097] Thus, when setting up flattery delay of torque by the torque flattery distinction manipulation routine and a 
setup is memorized with reference to whether the above-mentioned setup is memorized in step S220 of the 
torque insufficient prevention manipulation routine of drawing 6 R> 6, it predicts whether the flattery delay of 
torque may happen. 

[0098] When it is predicted according to the hybrid car of this example constituted as mentioned above that the 
output torque of an axle cannot follow demand torque if a power demand is inputted next time when an 
accelerator is in a close-by-pass-bulb-completely condition, control which increases the output from an engine 
150 is performed. Therefore, when a power demand is inputted next time, it becomes possible to make sufficient 
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power output promptly from an engine 150 (when it gets into an accelerator), and slowness of transit by the lack 
of torque can be prevented. 

[0099] In addition, although it considered as the configuration which outputs the direct torque from an engine 
150 to an axle in the above-mentioned example when the flattery delay of torque was predicted, it is not 
necessary to necessarily output direct torque to an axle, and the predetermined effectiveness of suppressing 
slowness of transit can be acquired by increasing the output from an engine 150 rather than the time of the 
usual control, for example, when an accelerator is in a close-by-pass-bulb-completely condition, in suspending 
an engine 150 in the usual control making an engine 150 into an idling condition — moreover, in idling an engine 
150 in the usual control, when an accelerator is in a close-by-pass-bulb-completely condition When a power 
demand is inputted next time by raising the engine speed of an idling more, time amount until sufficient power is 
outputted from an engine 150 can be shortened, and the effectiveness of suppressing slowness of transit by the 
lack of torque can be acquired. 

[0100] From the first, like the above-mentioned example, by increasing the output from an engine 150, and 
changing the drive condition of motors MG1 and MG2, when the configuration which outputs the direct torque Tr 
of an engine 1 50 to the axle, then a rotation [ degree ] force demand are inputted, desired torque is promptly 
outputted from an axle and desired acceleration can be realized. Especially, in the above-mentioned example, 
since it is controlling so that the output torque Tm of a motor MG 2 serves as maximum in case the output of an 
engine 150 is increased, the effectiveness of suppressing slowness of transit by the lack of torque when there is 
a rapidly big power demand from an accelerator close-by-pass-bulb-completely condition can more fully be 
acquired. 

[0101] In addition, when an accelerator is in a close-by-pass-bulb-completely condition and the drive of an 
engine 150 and motors MG1 and MG2 is controlled as shown in drawing 7 , both the motors MG1 and MG2 will 
perform regeneration operation. That is, a motor MG 1 is revived with outputting the torque Ts transmitted from 
an engine 150, and the balancing torque Tg, and MG2 is revived by generating the torque which erases the direct 
torque Tr inside while reviving it, since damping force Tb is generated. Therefore, a dc-battery 194 is charged by 
both the power which MG1 revives, and the power which MG2 revives at this time. Therefore, when the 
remaining capacity of a dc-battery 194 is inadequate and the flattery delay of torque is predicted, the 
effectiveness that remaining capacity is promptly recoverable by performing such control can be acquired. 
Furthermore, as described above, it not only outputs the torque which erases the direct torque Tr inside by 
MG2, but natural transit feeling (the natural feeling of moderation of engine brake) is realizable for an operator by 
generating damping force Tb. 

[0102] moreover, in case the flattery delay of torque is predicted at step S220 of drawing 6 , in performing the 
torque flattery distinction manipulation routine of drawing 8 and judging based on the hysteresis of the past 
actuation In order to perform processing which increases the power outputted from an engine 150 based on 
torque having actually been insufficient and transit having been slow, In case actuation which prevents the 
flattery delay of torque is performed, it can stop that the energy efficiency of a car falls superfluously, and more 
useless control which is not can be performed. When the condition that a heavy load demand occurs from an 
accelerator close-by-pass-bulb-completely condition continues intermittently like [ in the case of carrying out 
climb transit of the gap ground especially ], it becomes possible by performing the above-mentioned control 
based on the past hysteresis to prevent and run slowness of the acceleration in a climb. 

[0103] In addition, when the lack of torque is predicted and it performs control which outputs the direct torque 
from an engine 150 to an axle, since such actuation is a thing accompanied by charge as mentioned already, it is 
desirable [ as described above, it is the case where the flattery delay of torque is predicted based on the 
hysteresis of the past actuation, and / actuation ] to perform detection of the remaining capacity of a dc- 
battery 194 in parallel. And when the remaining capacity of a dc-battery 194 is fully recovered and exceeds a 
predetermined value, in order to prevent overcharge, the control which increases the output of the above- 
mentioned dc-battery shall stop. However, it is also possible to perform control for preventing the flattery delay 
of the torque mentioned already, without detecting the remaining capacity of a dc-battery 194, since the flattery 
delay of torque is also canceled when the hysteresis of the past actuation is able to output power big enough 
from a motor MG 2 based on acceleration when the remaining capacity of a dc-battery 194 is enough as shown 
' n drawing 8 , and remaining capacity is recovered. 

[0104] Moreover, when performing control which outputs engine direct torque from an axle in an accelerator 
close-by-pass-bulb-completely condition, as described above, a dc-battery 194 is charged by the power which 
both MG1 and MG2 revive. What is necessary is to detect the regeneration current of MG1 and MG2, and just to 
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control an engine output so that these sum total current values do not exceed the range permissible as the 
charging current of a dc-battery in performing the above-mentioned control, since the range permissible as the 
charging current was decided in case a dc-battery was charged. It can prevent un-arranging [ which charges a 
dc-battery with a big non-wanting current by this ]. 

[0105] Although it controlled by the above-mentioned example so that the output from a motor MG 2 served as 
maximum when predicting the flattery delay of torque and outputting engine direct torque to an axle, the output 
from this motor MG 2 is good also as setting up according to extent the flattery delay of torque is predicted to 
be. For example, it is so good that the output from MG2 is set up and remaining capacity is falling according to 
the degree to which remaining capacity is falling, in predicting the flattery delay of torque based on the remaining 
capacity of a dc-battery 194 also as outputting bigger direct torque to an axle. Or as shown in drawing 8 , when 
predicting based on the hysteresis of actuation of the past called the acceleration at the time of acceleration 
last time, it is good also as setting up the output from MG2 according to the degree which runs short of the 
computed acceleration to accelerator opening, and outputting bigger direct torque to an axle to accelerator 
opening, so that acceleration is small. Furthermore, also in case control which predicts the flattery delay of 
torque and outputs the above-mentioned direct torque to an axle is performed, it is good also as making small 
gradually direct torque which resets up the output from MG2 and is outputted to an axle according to the 
acceleration to the remaining capacity and accelerator opening of the dc-battery used as criteria being 
recovered. 

[0106] Moreover, in the actuation shown in drawing 8 , it has determined [ which continues a setup of flattery 
delay / or or ] whether to carry out discharge by setting up the flattery delay of torque, and judging whether 
overtorque occurred, when control to which engine direct torque is made to output to an axle has already been 
performed and a power demand is inputted next time. Various deformation is possible for such actuation once 
setting up the flattery delay of torque. For example, it is good also as judging whether the lack of torque 
occurred like step S360 instead of judging whether overtorque occurred in step S420 of drawing 8 . What is 
necessary is just to suppose that flattery delay is set up again with such a configuration, when the lack of torque 
arises again next time by once canceling and canceling a setup of flattery delay when the lack of torque stops 
occurring by outputting engine direct torque to an axle. 

[0107] Furthermore, also when control which flattery delay is set [ control ] up in step S370 shown in drawing 8 , 
and increases the output from an engine is performed, it is good also as canceling a setup of the above- 
mentioned flattery delay in inputting other conditions which show that a possibility that the lack of torque might 
arise became small. For example, since it is thought that possibility that a big power demand will be inputted 
suddenly is low when the flattery delay of torque (step S210 of drawing 6 ) is predicted in the state of the 
accelerator close by-pass bulb completely (step S220 of drawing 6 ) and an accelerator close-by-pass-bulb- 
completely condition continues beyond predetermined time amount after performing processing of steps S230- 
S270 of drawing 6 , it is good also as canceling a setup of flattery delay. Or since it can judge that there is 
nothing to the run state which a heavy load follows while fully being able to recover the remaining capacity of a 
dc-battery when the time amount which will exceed a predetermined value by the time it will be in an accelerator 
close-by-pass-bulb-completely condition next time is required once setting up flattery delay in step S370 of 
drawing 8 , and the condition that an engine drives continues, it is good also as canceling a setup of flattery 
delay also in this case. 

[0108] Although the hysteresis of actuation of the remaining capacity of a dc-battery and the past was 
mentioned as criteria for predicting flattery delay of torque in the above-mentioned example, it is good also as 
judging well also as using other criteria combining two or more criteria. For example, it is good also as predicting 
flattery delay of torque based on the information which is related still more highly based on the information which 
carries an altimeter in a car and is related highly in addition to the information about the remaining capacity of a 
dc-battery, or the hysteresis of the past actuation since the case where climb transit of the gap ground is 
carried out as mentioned already can be considered as a situation that a big power demand is inputted from an 
accelerator close-by-pass-bulb-completely condition. Or when the hysteresis as which a rapidly big power 
demand is inputted is detected so that it may be in a condition from an accelerator close-by-pass-bulb- 
completely condition last time, and such a heavy load demand continues instead of using the acceleration to 
accelerator opening as hysteresis of the past actuation, it is good also as predicting that the flattery delay of 
torque happens. Moreover, the switch in which a directions input is possible is formed by the operator, and there 
is an input from this switch, and when it is in an accelerator close-by-pass-bulb-completely condition, it is good 
also as performing processing which increases an engine output and which was mentioned already. When an 
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operator predicts that it will be in a run state in which such a configuration, then the lack of torque occur, it can 
prevent that transit is slow from the above-mentioned switch to demand power by carrying out a directions 
input. 

[0109] In addition, the control which it predicts [ control ] that the flattery delay of torque described above in an 
accelerator close-by-pass-bulb-completely condition, and increases engine power is not restricted while a car 
runs. For example, also when the once stop of the gap ground is carried out and it is made into an accelerator 
close-by-pass-bulb-completely condition into a climb, it is based on the remaining capacity of a dc-battery, the 
hysteresis of the past actuation, etc., and the lack of torque at the time of start is predicted next time. The 
engine speed of the control which increases the output of the engine mentioned already, i.e., an idling, can be 
raised, or by performing control which outputs engine direct torque to an axle, desired torque is promptly 
outputted by the time of start, it is slow and transit can be started that there is nothing. 
[01 10] (5) In the example beyond the configuration of everything but a hybrid car, the hybrid car of a 
configuration of having used planetary gear 120 was illustrated. This invention is applicable not only to such a 
configuration but the hybrid car of other configurations. This invention is applicable if it is the hybrid car in which 
an output is possible to a driving shaft about the power of both an engine and a motor. Planetary gear 120, an 
engine 150, a motor MG 1, and a motor MG 2 can take the configuration combined in various modes from the 
first. Moreover, it has the same operation as planetary gear 120, i.e., three revolving shafts, and the device of 
others which distribute at arbitration the power inputted from the revolving shaft of 1 to two residual revolving 
shafts, and do so the operation in which an output is possible can also be adopted. 

[01 1 1] Furthermore, the configuration which realizes an operation of planetary gear 120 and a motor MG 1 by 
one device is also possible, and such a configuration is explained as the 2nd example as shown below. Drawing 9 
is the explanatory view showing the configuration of the hybrid car of the 2nd example. It replaces with planetary 
gear 120 and a motor MG 1, and is different from the example mentioned already at the point using the clutch 
motor CM with the hybrid car of the 2nd example. In addition, in drawing 9 , to the member corresponding to the 
hybrid car shown in drawing 1 , the same member number is attached and the explanation in connection with the 
configuration which is common in the example mentioned already is omitted. 

[01 12] It is the motor for Rota which has two pivotable Rota, i.e., the inner rotors 232 and outer rotors 233, 
relatively [ motor / CM / clutch ] in the circumference of the same axle. In this example, the permanent magnet 
is stuck on the inner rotor 232 like Rota of a motor MG 2, and the motor around which the coil was wound was 
applied to the outer rotor 233. The crankshaft 156 of an engine 150 is combined with the inner rotor 232, and 
Rota of a motor MG 2 is combined with the outer rotor 233. An outer rotor 233 is mechanically combined also 
with a driving shaft 113 again. 

[0113] Magnetic association with the inner rotor 232 and an outer rotor 233 is controllable by the clutch motor 
CM by controlling the energization to a coil by the drive circuit 191. The drive circuit 191 consists of transistor 
inverters like the 1st example. By such magnetic association, the power outputted from the engine 150 can be 
transmitted to a driving shaft 1 13. Moreover, the power according to a slippage can be revived by rotating the 
inner rotor 232 and an outer rotor 233, where it has predetermined slipping. Naturally, it is also possible to 
output torque in response to supply of power from a dc-battery 194. That is, the clutch motor CM can do so an 
operation equivalent to planetary gear 120 and the combination of a motor MG 1 alone. 

[01 14] Also in such a hybrid car, the same control as the example mentioned already can be performed. In the 
hybrid car of the 2nd example, the actuation at the time of the flattery delay of torque being especially predicted 
about the actuation at the time of performing the same processing as the torque insufficient prevention 
manipulation routine shown in drawing 6 is explained below. 

[01 15] Processing to step S200 of drawing 6 - step S220 is similarly performed in the 2nd example. That is, 
accelerator opening and the vehicle speed (rotational frequency of a driving shaft 113) Nr are inputted, it judges 
whether an accelerator is in a close-by-pass-bulb-completely condition, and prediction about the flattery delay 
of torque is performed in a close-by-pass-bulb-completely condition. 

[01 16] When it is predicted that the flattery delay of torque may happen, the maximum torque of the negative 
torque which a motor MG 2 may output is set up as target torque Tm* of a motor MG 2 like step S230. Like the 
1st example, according to the rotational frequency, the threshold value of an output torque has become settled, 
and the motor MG 2 with which the car of this example is equipped sets up the maximum of the negative torque 
which may be outputted from a motor MG 2 as target torque Tm* of a motor MG 2 according to the vehicle 
speed inputted at the process corresponding to step S200. 

[01 17] Next, based on target torque Tm* of this motor MG 2, processing corresponding to step S240 and step 
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S260 is performed. Here, also in the hybrid car of this example, like the car of the 1st example, if accelerator 
opening will be in a close-by-pass-bulb-completely condition during transit, it is controlling so that the 
predetermined damping force set up beforehand works to an axle. The torque which a motor MG 2 outputs is 
committed in order to erase the torque transmitted to a motor MG 2 and a driving shaft 113 through the clutch 
motor CM from an engine 150 inside, while working as such damping force. Then, based on target torque Tm* of 
a motor MG 2, and the above-mentioned damping force, target torque Tc* of the clutch motor CM is set up so 
that it may become equal to both difference. 

[0118] Moreover, by the hybrid car of the 2nd example, since the output torque of the clutch motor CM and the 
output torque of an engine 150 become equal, if target torque Tc* of the clutch motor CM is set up, target 
torque Te* of an engine 150 will also be determined. Engine demand power Pe* and engine target rotational 
frequency Ne* corresponding to the point with which an engine torque becomes above-mentioned torque Te* 
are set up on the performance curve A shown in drawing 4 that the operation point of an engine 150 should just 
choose the point with the high operation effectiveness of an engine 150 like the 1st example. In addition, in fact, 
in case such control is performed, as mentioned already, various amendments about the operational status of an 
engine 1 50, the clutch motor CM, and a motor MG 2 are performed. 

[01 19] Thus, also in the hybrid car of the 2nd example, when an input has a rotation [ degree ] force demand 
from an accelerator close-by-pass-bulb-completely condition by increasing the output from an engine 150, 
sufficient power can be immediately obtained from an engine and the same effectiveness of preventing slowness 
of transit can be acquired. 

[0120] Although the example of this invention was explained above, as for this invention, it is needless to say 
that it can carry out with the aspect which becomes various within limits which are not limited to such an 
example at all and do not deviate from the summary of this invention. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the whole hybrid car configuration as the 1st example of this 
invention. 

[Drawing 2] It is a collinear Fig. explaining the working principle of the power output unit of an example. 
[Drawing 31 It is a flow chart showing a torque control manipulation routine. 

[Drawing 41 It is an explanatory view showing the situation of a setup of the operation point of an engine 150. 
[Drawing 5] It is a collinear Fig. explaining the working principle of the power output unit of an example. 
[Drawing 6] It is a flow chart showing a torque insufficient prevention manipulation routine. 
[Drawing 71 It is a collinear Fig. explaining the working principle of the power output unit of an example. 
[Drawing 8] It is a flow chart showing a torque flattery decision manipulation routine. 

[Drawing 9] It is the explanatory view showing the outline configuration of the hybrid car of the 2nd example. 
[Description of Notations] 

112 — Axle 

113 — Driving shaft 

114 — Differential gear 
116R, 116L — Wheel 



119 


— Case 


120 


— Planetary gear 


121 


— Sun gear 


122 


— Ring wheel 


123 


— Planetary pinion gear 


124 


— Planetary carrier 


125 


— Sun gear shaft 


126 


— Ring wheel shaft 


127 


— Planetary carrier shaft 


129 


— Chain belt 


130 


— Damper 



131.141 — Three phase coil 

132.142 — Rota 

133.143 — Stator 

144 — Rotational frequency sensor 

150 — Engine 

156 — Crankshaft 

163 — Brake sensor 

1 65 — Accelerator sensor 

167 — Shift position sensor 

191,192 — Drive circuit 

194 — Dc-battery 

1 96 — Dc-battery sensor 

200 — Control system 

210 — Maine ECU 

220 — Brake ECU 
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230 — Dc-battery ECU 

232 — Inner rotor 

233 — Outer rotor 
240 — Engine ECU 

260 — Motor control section 
270 — Master control section 



[Translation done.] 
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z&ti-tzmmmzttLT. wex >>?><!: 
o *» (D'pts. < t 1> -tsfr <=, m # $ ft % mil zfcm-f z> z 
£\z£-ot. mmmm^miiztiitrfztmz, m 
mmm* z&iizftzmii^tz hskei >->* >^ s 
ai^j $ ©*i* $ [ztm-tz mii\& ^g-e&o 

T. 

mimwimzMhrm^^mM-r^mtuzm^^x. 
mtt>i?>wmii?^mij&&zfifflmmw)ii$ifrt>m 

**-tn-f nwebfe»*ttn^T* ± a c t t> 
tfriBx > ->* > t wi&mim t * iipjffl-r * M»^a t « 

#-r * mil izmfer* * s ^s^s^a «f * ^ia#at * 
mm^m^&wmftT'g %> £ b tzm-& \z mbi>j? 

>rtnti#^t*»j#tbTK££ft5«£9fc*£ft« 

tax > v e> ai^j s tiAc»^ £ii&EK»*if;:£a-r* 
£mz. sgisnsi^c^t^si^cD^oioii 

fl&Bfflfl#af±. MEx>>;>£«fctfiitfEBiM*7i*€-ft 

^fttg/gb/ti^sffi^-r-sj^ tr, wiE»*«»^a 
ttzibizm'mrzmii&ii^w., 

we«wi^ t fiiBx > > «t Co p^a* s waj^j^ta 

Effitbtt \zfcM £tl<b£o fflfflt 2> Z £ tT -5M 
1 2 E*<D»2»3S££eB. 

cw*« 4 ] w*s i b 3 ^-rn^8B*<o«j^tti 

ME^ai^ate, 

Ltzmz, BimmmwfrzmmztiijjtinftmJitf. n 
at. 

MEEtS^atrEtS $ ftT ^ S&itSifeSSHS^UT^Si 

-r -s z £ £ -r s ma a 

[§MfS5] §h*S lft^b^Tft^Ei&coftfttti 



4>ft < t fci»ffi«»«£©ra-e*£ii jM'*©* o % d 
* t * k , »e# (d&jrwj ji izmuTg ft n £ 

S9ESWI^©tt. i»E#A^ft*S**«ft^«^-tf*o 
T . flrE^SI ^ a**ii«T * ft ^ t ^ffl bfci^CU, 

mzx. urn z nz>wit><D'j>&< t&-a$£« 

bT(H]JR-r-5 t&K, fffEA'-y x U 
$ ft* moitft^ffifB A* y t- U OfF A ft ^ «t 5 

t: . '>ft < t *> MiEx > ->* > t mm mm t $ ffewr -a 

ft o T . WIB^Si|^a^)i«ET * ft t ^S'l 

A» 6 WlBffiKjW (I Uj^j ji $ ft § t * . MIBX > ->* 
>trj;oTHfrfBigi))W(r^^T-5 mznmw. 

*«ttxiHE*»«sfwii-r* - 1 $#mti--2>w*Ji 2 

E*«i/,^tH^gg 0 
[»*^8] §»*£7E«CQi)j#£i5#gg-ec2.oT, 

WIsie^tcfSbT. ilE««i***m*Plffift**: h)VZ 
WE«i^iaS#a*5J:^*(rE*«/^t©r B lT«mx^;u 

*tfEx>v>^ffi^T^#fitbT, uneKMH^am 

*Sft4»**«5HE#©B*-r*«i^Hi6«e-r*ft^<i: 
S ft * t . WEA* x U coa#^S t 

'>ft < t *>— ^tifSbfefi^ig^-r* c: t swatr* 

E«*S10] WE^ai^aH. MEKSbMAfUHEb 
TKSifl:. WEiiti! T €T -5 xffl Srffft 5 W 

i ft^b 9 ^-rft^E*©Ki^m^«g 0 

1 1 ] m&m i ft^ b i o ^-fnmmom 
ijmtimm^m^, mmmmm^^mfj-sn^mtnz^ 

t)&mt>-t2>mwimztti.T. mv&x>z?>£Mmm£ 
(Do%<r>'pts.< £t>-j3fr<bttij]zn2>mii&fcm-r% 

Z£\Z&r>T. fl9Ee»*^6»^Sffl^-r*t*J3. 

m ii $ ft -1) mil <d± # $ a ifEx > x >^ 

e> t« ii $ ft § m ii <d± * s c fe#-r * a ii m @© n 
WftTfiot, (a) mmmmzttLTm&^wm 

MTZWii] izm^T, ifEx>>? y^mirt^Witi 



is^mammm^mii-r^m^^B^L, mmx 

?z&?iz> 'ptt< tt>mvix>i;>iim%m®m£& 
fflw?zx.mt, (b) mm%frt>mtim*tfu^®& 

mm (a) xmt, m&mfrzmt>wM&ti.u®-&T$> 

oT. mite (b) ieK&^Tjifi£T£&^i^«i|L/i 

m&izit. mm (b) isn&^Tiift-rits.h^iPiiL 
tzm-enzmmx. y s? >#tH?jT^#»7j £ ltis^s n 

[^WWIffi&S&BTl] 
[0 0 0 1 ] 

tf^<DfflWJjmzmL, mL<\t, fommMtmnmm 
m&£ts : t<Dmfflj3&, mmz/^f) y v&mzm-r 

So 

[0 0 0 2] 

[«e*co&ffi] ifi^> fo®mm\ziM7L-cmmm$:mx.z> 

7^ • A-f 7'J y K^pj^S-*). • A-f 7 'J 

[0 0 0 3] H 1 \Z5nVtz/\^ yj -7 X>x 
>150t, tlMlMGl, MG2tA5Ii^nt 
d*ie»H*«:, T^^'J*^ 1 2 0 ZftLxm 
tttfj!liiS£$tlT^-5„ ~f^>^9 U 1 2 0 II ilM 

fltfiSc-T-S^-VH. 4 1 ^T(Hlte-r-5-9->^-\'l 2 1 , +»-> 
^-Vl 2 1 co^^TgfiL^^^iiGfST^^^'J t: 

irl2 2T*-5>„ 7y*?>) ti-^>^-V 1 2 3 ti. 7° 
^T^U + tU? 1 2 4(:tt^$tlT^-5 0 @1«/W 
^U-y h**i^T'«. I>y>15 0O|gW)fftTfe-2)^7 
7 h 1 5 6te, 7*7*? 'J^r 'J 71 2 4 C0IU 
fettt^LTT^^U*^ U 7«ll 2 7 ^fig-To 2: 
fc. «KjfgH$MG 1 COigifjWi, +)->^-V 1 2 1 00 
^mzteSLXVy^mi 2 5«l. «»)^«^M 

g 2 ommmz. u >?*-v 1 2 2 oiaitettt:?^ lt 
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u>y*tii2 6Mt. se-nu >y*-vi 2 2 

li> f h 1 2 9^^'^ 7 7 l/>i/tM 

-f£3>LT. ijMttl 1 2 trijg&UT^S. 
[0 0 0 4] C(DJ;5ft/W^'J7Kffill ±IEL£ 
^7**'J*-\M 2 OcD^KckO. ffl^W^^T^ff 

^J6/ilt«W(Sji^<i-e(i, x>v> 1 5 0 ^ffifcL 

«b5§«$MG2£77fir-t6 («M5S<hLTffl!i 
fr-tts) 1 2 iilfj^^eitLTSfif-r 

4. iwix>>;>i 5 0 £7< K;ujlGL^**fgff 
-rsdifc^-g). t&m^nmizx.y^yi bo^owif) 

l: ttil5Sl«M G 2 1; i 7 Tl A 5 f 5 1 i iSPi 
[0005] ^ff^^ic/N-f K*iaq^^»ii 

mzm-?Z>£> »yXf A 2 0 0 H^E-^MG 1 £77 

5"j >^L,x^»j-r-5o z.<Dt^. m»i%nmMGi<n 

Kil bJly-tf??*?*]^ 1 2 0 ^ITU >^-V 
1 2 2 (;t>tti? l ;£;n-5„ 

[0 0 0 6] X>-^>1 5 0 SriilSLTT^^tj^ 

U7tti 2 7$@K$ti>i, 3tS©*#tt'. 

•V«J1 2 S&cfctf'J >^^-V«l 2 6^[5ig-r-2>o U> 
y^-Vtt 1 2 6 <0@$EtiJ;-5tlj7jH^co***:^i 116 
R," 1 1 6 L t;f5ii$riS 0 +»->^-\'W 1 2 5 (7)[HlKtr 

j;-5»«j^ti*ft«««MG imt)tLT®±-rz> m 

MG2*7jfT-rtl«, U >^^-\T*il 2 6 *7>LT*$fe 

ii6R, 1 1 6 nzmti^mtir^z.t^r^^o 
[0007] fe-gmfcrnizte. x>->-> i 5 o <Dtat) 
7ji, *mi i 2(Dm^witi (tt£t)*>^mi 1 2(DiEite 

^> x>v>i 5 o (DmtKD-mzv yy'x^mi 2 6 
zfrLrmmmi 1 2iieAe>n. ?5ocoai73tt*i(i 
»MG i \z£?Tnf]ti>T®3i£nz>„ ®3i2n 
fzmtnt. mm^mmuG 2#u >mii 2 6$[ei 
te^-a-^ b)\>t>*%>k.-t z>rztb\zmmz*xz>* z.<d& 

m> Mil 2^R)?Mc7)[5ie»fcJ;^Mc7)h^^TlK 

[0008] *iii2 [zeis^ns H;u^^st-?> 
m&iziz, mm%w.miG2\zjz-DTb)i<>7$ : Ti/xb 

TSo C(7)7->X hO/cJ6C0«7J(r(i. tl^lIMG 
1 TlHl^L/t«7745«tUCA*-y^iJ 1 9 4t3#AStlfc« 
77^ffl^<itl-5. CC0J;^(^ WyXfA2 0 0lt 
*tfil 1 2^5>ai77T^^^*B(j^(l)Cc;i;T2-3tO«|lj 

fem^MGi, mg 2<nm&zfflm-rz>. 

[0 0 0 9] 

5(I*«ll 1 2(D(HlfeSc x^hi^tLt* 



(4) 
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a&Stl-SgjRf^lIJfobT, X>~?> 1 5 0 (DitiJjZ®: 

^ -tr ;U ffl m f)M 0 ic ft & £ , h JV 9 *»« 0 i: ft * 
J6. X>v>l 5 0*3J;t/^»)^m«MG 1, MG2I: 

Wtfg*h;l^7^£<fto£££trtt, x>^>1 5 

0 b T&gft ft ^ £ tfi ^ T £ £ <fc ? tr ft 3 £ T 

[0 0 10] W\7lU, OlWiteC43UT*ia5^S«*fTL, 

5 oizttTzmMWiMtmo tfto. i>y>i5oa 
(DrnMizm^nzST^-^A^^tzt x>^> 

1 5 OfrBftfttettimmZftZ-ZTlZVZffltffrfr&tz 

mz, mn(ommt)m<ints.^vjm&&$ > z )0 ? 

5 -t ;HSJg ZMViM t^r Z> z. £. T- bT b * 5 
6 ftliST SCHh^f JE b t ft 0 . 8f <D JW 

si#f# s nft < ft 35 ^tifrft & . 
[00 11] I>-/>15 o*^3te^ftifj^j^#6n-5 

«t3l:ftS*T©niIH. /XyT-U 1 9 4tr#*_ 

^fth^^2r^S<fr-5«-&trtt, ±fBbfcJ;3 

»«t5(r<to^^ft h;ui7&ie:^i:-r^)«-&(rtt, «ib 
*jS*tt#p,nft<ft-5«^fcofc„ fftto*.. *pfijco 

ttffitbT. SMffT«$t:^^TI>y>l 5 0^6 

iPillfiSlrte. X>v>l 5 0^3fofrftai^;W#<i:n ; 2> 
«fc5(rft-5ST<DW«. £^Wt3 H;WA^SLTb* 

[0 0 12] ffl*^^ffB$('*3t^TX>y> 1 5 

o^e.was^coi^stt^iatvN-ryj kwh^^t 

x>~>*>i 5 o^&*»fta*7i*#e.n*«k 
5 irft -5 1 mSiJ— ?'lz s b^^ -3 TS*i^A«i o li 

m&\z\*. mmmomz/iyT*) 1 9 4K#*.&ttfc« 



tztfiT. «D)fS««MG2(lJ;S/\*-yxU 19 4©* 
aiBRAUKttWKtt^T. A'-yf'J 1 9 4fflSOC» 

m m<Dmmz s t<st ltls^ s-t na<& o fc. a- 

x'J 1 9 4©SOC*5fiTl/TLSo £, A'yf'J 1 9 
4C*A6tlfcfll*SfflV»Tfl«i5S««MG2*^l!i^ 
*W^bTa**«itt5*ffS«ifTT€rft<ftt3-CbS 

[0 0 1 3] *5gBJ(Dft^tU^g«*3cfc^(DfflP^?i 
tt. £3bfcHlg«A?ftU g#ft^ft^4K<i^<~>& 
*«*t*fl;b>tt*t:, ilte*co«l2ltr^bT»j^ 

£ttS^-f-5£j£tt£ «t 0 [S]±£-tt3 H t£E!«£ bTft 
[0 0 14] 

[»H*«ft-r*fc*©*a*JJ;^-E-©ffffl • J!)*] * 
^fS-itl^oT. MfBlBftitt^ft^tH^-fSi: 

tcS^T. HtftBx>v>^m^i"^#id^*5«ta f mrtB 
Blbtt^effl^-r^frft^SiaSb. SfJ8Bx>v>i5i 

(r. '>ft< t t)»»aBx>^>i«iE*l(ittltS*]»-rs 

^ai^atsiiA. aaeww^an. stE^^&n^s 

***ft ^ * o T . WfB^ail* ©^jg^T * ft w t 

?mvit®&\zfo, mm^M^m&mvtTZz t^m b 
/t«-a-tctfrtBx>>>->^tK^-r^^»j^ibT^^$n 

[0 0 15] ti.±Wj;a(lPfiScStlfc*^BJCO»j^tii^ 
SSti. ^gKtr»j^^tli^T^lg«)Wiir»bT> ittfBx 

> v > t n mm t co 3 % <d >> ft < 1 1> e. ai s ti 

tUSB X > v > ^ 6 m +> $ tl -5 »7v € S flcS b T I i 

»«n:*tbTaeff**s*-rsi(i*»rstJ^T. wibx 
>->*>^tti^-r^€r»^*3j;^wiBKWi!Wi^6ffi^-r^ 

#»^^tS«b. WfBX>v>43j:^WfBffi»)«l^tl 
■f-*niSSbfc«)^^{±5^t-^J:5{:> '>ft< ifestSBX 



[0016] *f^»«iam*£fi<osjw:frffi 
mmmiznvr. m&x>if>£*v>m nam 

-5 ft* * £ * ft* m *t£Btf)f|iiJfl|#&-e ! £> 

5T, (a) H&fB&ft«|[rttbTffi&#asg#-f-5ft* 

ci^'^t, fflex>^>#ffl*t^*»*:fc<fctfifE 

{3. 4>te< it)H3l2x>>?>iifif2«i)j^ < h$$iJ?3-r^ 
lit, (b) ^ 

ft*#a££-©g#T3ft*£iifieT€5^s^£^»i 
s*^i>i^t*ot, mis (b) xet3*5i»Tiifle 

■C#ft^t^S1L/fc«'&»rtt, MSB (b) Ififcfc^T 

mur # * t * S'l b k mi tex > >? »stifi *i- *< $ 

»*«hbT»£$ft*fi«fc (<IffiX>->* 

> ^{fj * t *c * 11) * <h b T K^T -6 d £ £ S © t f 3 = 
[0 0 17] £<0.fc3fc#Biaii<0ft*a*£B:fe.fctfft 

*ffl*t£B©fH»:frS!K«fctttf. Sft*g#*< 
fcl^W^I;:. ft*£##*-3fcBH::, ffiSBigfttt 

fcntTObfeW^KH. x>>?>*«ai*-r^*ft** 

ttiz\t, It£KX>:x>;^£^#&ft*£tti*-r-3;i 
<h#T£-S. IIT, &fttort>&liS*;*ft5ft*cD;*:# 

3ttx>s;>a>sfflasftstta©*s£{;:tt#-r4fc 

[0 0 18] #BW©ft*m*«fil;:*5lr>T. W£I> 

> a> s tB * $ ntz ft* & mmm mm \z & mt % t & \z . 

iseit $ ft* © $ £m*0-£> 0 IX D 13 =fc r> T» 

&o\z. ffimw!iimm^&*:t<*>izmm-tz>z\££LT 
[0019] dw^^^^t-rtitf, x>v>^big 

«BE-r*fe«{), x>v>^ffl*-f'-<£ft*<!:bT<fc<9:*: 
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[0 0 2 0] *»W©»*a*«Blw*s^T. UtEMff 

HfftBigftwn»LTiie#^s5j<-r^ft*t:« 
o%> t m tern ft ttfr e. as * r * ft * <t b t s 

BrJ£<&«*«*.fc«£Kte, WtB«ftti$<hH<IfBx 

[0021] zwjzottis&izi-x, mmm^ttifiT^ 
%mJitf*%^iigiz\tnmmtx>i;>£<Dmj3frz> 
<Dttijji)wmmzfcm2tiz£5fflW2tiz>tttb. mm 
#*^ft*M**^^«^{rx>v>^e,m*T^*ft 

*£<£D*i*<t3:5tT3;Li:Kckc>T. ^Hirogjfcft* 
#±fBift;£cD{i£i@AT^ 2i^>*>KX>v 

[0022] *«w©»*m*«Bfr*5^»T. saiB^ai 
fmezKB** e»ft^g*^*^«^^ e>#«.tt 
mzwtrLfzmz. iftaeBft*a>s*iSKffl*atifc» 
*«s\ ate#©s*ft*j:iiffiT?€r>s:*^5 35^ttm-r 

[0 0 2 3] cro«fc3«:«lSd:mtf. *IJ5Ht3ME#© 

S*ft*trjitt-e#*v»«siA*e*/tt*n, ft 
#©s*f^ft*{'ii^T€^t^^aii-r-5o b ** o 

oT, ^SJy.±(CX>v>(0ttS*-r-2)ft*2rli±$-&^ 

z\£T-W}j]iiiti\zmfrz>%}mt>mT-tz><D&fflz-zz\t 

[0 0 2 4] *5SWO»*m*SBHi3^T. '> 

< 1 1) mt 3« ft « i <n m-n-mm-x. * ;u ^ <& ^ o o e 
Wi5A' 7 ru ^^btriiA. aac^si^att. wiba 

g*ft*t'jifier^«t^i:^ai]-r-g) ^tt ittifi^. 
[0 0 2 5] nw)mt<DfflT'nm.3z*)Ur<D j $>?)mK)& 
ff^5A*^x'jroa#^M^5te^T$.n«, ft* 
«ft*^e.K»«fcid*sffl*-r-5 

«. *ft^e»*^ft*srm*-e#^^/id&. se# 

«g*ft * C # Ir » t ^ S'l-f S d i ^'T £ 3 . £ 
o«fc^^«^{rx>v>cojii*-r^#ft*SrJ;0^:^< 

imctT, ^(Hl. ft*g*^$.ofc^(r«. X> 
v>*^it^^tcft*^(±5*bT, mffEiKftW^StK* 

sn-5ft*s:afe«-ros*-r-5ft*t3«fc0 5te^nji«£$ 

[0 0 2 6] C10<fc5*:»*m*SBl3l3t»T. itfrfBiM 



MtLT 0iR-T MtEA'yr'J UttSncftlS 
< £ itMBx > j? > £ ffi&«Hjflt £ 3 d £ £ L 

[0 0 2 7 ] dOJ;3^«l^£-rn«. A -y ^ >J GQgiS 

^«»X^.Jl/^i:LTIliRStl-g)fcfe, Z\<D£ot3.Wift 
\Z <k tj TA y t- U ©JS##**llia-r -5 Z £t5*T€ -5 . 

mtl&tiijlTZ Z £rtMfi£&0 , a<E*©S*»^jt 

[0028] i£fz> *mw<DW)iimjimm\z3s^T, m 

WE»*«SE#a t «fc TMtax>v >^ewtaffisjtt 
tr«j^j^e^sn^£*n. wtax>v>(cj;oTSjfB 

[0029] roi^aiiitnn *ni, id^s* 

(ceaianTv^ib^eia^ i^kam** sm^-f -5 n £ 

& ^ jgr * * &s h * sr * tz 1 1 x\ m % 
\z . Mtfix >^ e,ejg $ nx n/n^siftui^ s 

tiS^T-5d£^T^. ^CHI»f(j^S*^*oT^e>X> 

^SrttS^-r-5d£*tnIfl|£^^ 0 
[0 0 3 0 ] C<7)«t'5ft»^ai*SBC*l»T. Sflffim 

[0 0 3 1 ] ^©.fcSfcJi^Ute, *ttttM*HJflU'5-5 

a* h )i v tmwito \z est $ m ^ & z. t \z & % tz#> . 

*.n®«jtt^eaj^-r-5d£7jspiffi£^o, sme#©b 
*«j^n*fr-5iisei4$r6j±$-&-5d£^T#*o 
[0032] cKDi^^ft^aj^ganij^T. mmwi 

# ck AfraatSMK £ CO WTtStl * » ^ 

0 * 0 Sfffc 5 A y 7 U £ $ £> . WfBSOfflI#g; 
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7WS$£#cQg3j<f w^j tr ii^T^^t ^ £ ^ si snsi 

S£> SfItBA*-yxUCOS#§fl;£CO^ £fc- 
O ^ U fcffi £ WL^Tt Z> Z £ £ L T t> Sk H . 

[0 0 3 3] C10«fc5^*J«frntf. *&BH*£fc 
»^&X>v>^f,ai^;bTL*3C0SrB&±-e#-5fe 

5il £#-?£§. 

[0 0 3 4] *^WCD«)^ai^g»trfcViT. ffl 

BTa^Rfi. MEK»1*a*lHnELTV>S£#fc. was 

[0 0 3 5] *56WOA>f yj y H*Wtt. W*^ 1 ^ 
^bl 0^Ttl^fB«co«i^ai^Sa^«A. mlfB^ft 

•5. 

[0 0 3 6] ^©Jc-SftyW yijy S 

mmft^mfiwxw^m&iz. -Am. mttmm^h-o 
tzmz. *w©iiMiii!j»5tij^sn5iAii»ifi*og 

#-T * Kilft T $ fc l> U (I H, X > V 

^Dj^^{ti^-r-s>d£7is-r ; ^> *wcoK«jtt^e.tti^ 

TtZZiztfUimiZteZ, Lt!)5oT, HrAfi^ftb^ 
ffi^ 6 5> 4«JB H« t> o t % \z . EI [3 s u 

[0 0 3 7] 

1 . A-f 7*U h*ffiCO^#:«fiK 

2. A^^U y K*MC0S*W»# 

3. h)l>7mffl<DWii¥ 

4. h;wi7^s^aj$n-5£$©»j# 

5. A-f 7* U y K^Mcoffi C0«iS 

[0 0 3 8] (1) A-f ^'J>y K*PiO^#itt : ttC 

Kt3V» Titt^T -5. H1H *fgBJC0-*Sfi^]£LTW 
A-f ^'J y h**ffiO£#*f£fciSf KIIIBT&.5. dCO 
A-f^iJvKWIi X>v>15 0£> 2-^CO^-^ 
/yi^l/-?MGl, MG 2£C0 3O(DH»iiS&iSA 

^ (mntK) £LTfc*HEU yi^k-^ 

*ffiK)^JS?tt. 0 0 \Z&-DTfit>ftZ>o 

[0 0 3 9] U'm"yX7K2 0 0 «U ^-f>ECL'2 1 
0£. 7*1/-+ECU 2 2 0 £, /tyf UECU230 
t. I>y>ECU240i^fUl>5. SECU 



(7) 
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tt. rtiCCPU. ROM. RAMft£**t47-f* 

i-^ftt'Clft©@IH!*A« 1 0(DIh1?SS«±IiBB© 
$tt;t la-y htLT^I&SftfcfccDT&O. CPU 

'U?Z>* /-f>ECU2 10IJ. ^-5r%Y®%!>2 6 0 t 
7^|ffl«2 7 0 i*lfl/T^*. VX*ftlll«2 7 
OH, I>y>l 5 0iJ<ttft-^MGl, MG 2 COtB 

[0 0 4 0] x>v> i 5 o tt. j§fi?ro#y u >x>v? 

>T&9. J'7>i'yt7 M 5 6 £IHl£;*-tt-3. X> 
->*> 1 5 0 ffllKBl>y>ECU 2 4 0 KiOfcHBS 
tlTH*. X>-/>ECU2 4 OH. -^X^SiJWgB 2 7 
0A»e,©MC«5T. I>y>15 0roIMMM 

[0 0 4 1 ] t-^MGl, MG2I1 

D-^ 1 3 2, 1 4 2i, Ert0WUfc»J*"**H«3-f 
JH31, 1 4 1 *«#|5IStlfeXx-^ 1 3 3, 143 
Xf-^ 1 3 3, 1 4 3 H^r-X 1 1 9 \Z 
B5e£*lTH&. t-^MGl, MG2roXf-?l 3 
3, 1 4 3 tr#|Hl$nfeHffizl-r;H 3 1 , 14 1(1, 
^ttL^timWim^ 1 9 1 , 1 9 2 ^LT2*A*7f U 
1 9 4fr«tta*lTt»4. SERjIhISS 19 1, 19 211 

wro«Afc h^>->*7.^^ 

19 1, 1 9 2tt^r-^fliijffl«l5 2 6 0 KJ^TIHf&Sft 
*. ; &-^WJS9ia52 6 O^S.WfflWI^{I«koTffiKilH] 
2S19 1, 1 9 2 CO h7>y^^-f >y^>^£ft-5 
<h, A'7f l J19 4t ; E-^MGl, MG2i(DP B 1(r« 
«E#»t;H5. t-^MGl, MG2liA*7f l J194A> 

&) , n-^ 1 3 2, 1 4 2^^{^«t0lHlteLT^-5 
S^CU£«3^JH3 1, 1 4 1 COt^Stre^^jSr^ 
i;£t^?gWi<bLT$tgbTA-;,:rU 1 9 4^5ffe*f 
3-<h*>T#-5 (WT, -cOgjf1^<i,£|p]££P?^) o 

[0 0 4 2] I^yylSOit-^MGl, MG 2 CO 
.\ ; c = N s X p / ( 1 + p ) + N 

[0 0 4 6] Nctty^^^'J^^UTffil 2 

7 college, Ns «-y->^-V#l 2 5 0015]$^. Nrtt 
•J >y J ^rirWl 2 6«(iltelST*S„ ifc. pH^T 
Sl^flSilO, +»->^-\'l 2 1 t^yif^l 2 2cO¥ 

[0 0 4 7] p = {^ry^fW 2 1 CDiftjSc] / [>J>y 
Ts =Tc Xp/ (1 + p) 
Tr =TcX 1/ (1 + p) =T 
[0 0 5 0] d T. Tcfi^^^^U^^UTttl 2 
7cOMU:7, T s \i-*>if\m 1 2 5 CO Trtt 
U >y^-Vttl 2 6cOh;Ui7T*^<, 



£*lTU-5 0 T'^^^'J^^l 2 OH. -y->*-f 1 2 1 

t. U>mi2 2t, y'y^-^'J tL^-ty^i 2 

3&m?Z>7°5>*5"J** U 7 1 2 4 t. 7^£>flM£;h. 

^fiS^JcOA-f K<pfijTH. X>v?>l 

5 Oc0^5>i7v-V7 S 1 5 Q\t¥>n 1 3 0 $r^L-T 

^^^u + tUTii 2 7i:i5&$nti>5. ?>n 

1 3 0fi^7>^->-T7 h 1 5 6(I±C?>^0tgtlj2r© 
JRT-5rc*«I^H^tlT^-S>. t-J'MG 1 COD-^ 1 
3 2H. Vy^mi 2 5 (w*g^$tlT^-5o ^Er-^M 
G2COD-^ 1 4 2tt. U>mil2 61:IS^^n 
T^3„ U>^^riTl 2 2CO(Hl$Kn. fi-y^PH 

2 9 tf77l//ytM7 1 1 4 chSr^LT^ttl 1 
2£><ktfiMii 1 1 6 R, 1 1 6 L{ieii$tl^) 0 

[0 0 4 3] $f|P->X5 : -A2 0 0«. iW:£:ftCDSiiJffll£ 

ISM \z J; -5 7 ? -fe ^cogg^-ix^ 3 * CO 7 9 

t;n:>ti6 5, ->7 h WA*-coes^m-r-sv7 

h*yya >ir>-y-l 6 7. *(DKf<&.&#.|E7j£ 

&Miirztzsb<Dzfu-*-k>-y-i 6 3. ;t7fy 1 9 4 

cO?fe««ffi,^^t±5t-^/ia6cD/t-7xU-t>1tl 9 6. & 
i^-^MG 2 co0&S££PI£T3£#co[Hiij£gc-t: > 
•y-1 4 4&£f£fiJfflUTI^-5o U>mil 2 6t* 
#1 1 2(i9 L i->^h 1 2 9ilJ;oT^«W(r^ 
StlT^^)^*. U>^ft«l 2 6i$«l 1 2»lsl 
teSSC(Dltt;£-«T&-5„ S£oT. 'J>m«ll2 6l: 
IStt«E,tlfc[5ieSc-fe>+l- 1 4 4irJ:- = .T. t-^MG2 

co[H]feS:ro^T/i<. *tti l 2 z>z\ 

[0 0 4 4] (2) A^7'J y K*P)CDS*WD)f^ : * 
ft. **j5S0fjco/\-f7*'J y H#ffico»f^{'ov^Titt^T 

ft, siT-eJiS-r. 7 , 5^^'j*ti 2 ocoidf^trr?^ 

TittWr*. 7*7^U*tl 2 0(1 ±Jfibfe3t?© 

(Hiiittco 5 *» co 2 o©0<E«i<oi5ME»atft5£ $ na t» 
&m&.m<Dm&w<Dmmr&j*: (i) cojiot-^-So 

[0 0 4 5] 
rx 1/ (1+p) ••• (1) 
1 2 2COft»] 

[0 0 4 8] 3-3C0lHlteffiro WfcftUZ 

(2) . (3) X'5-x.t>nz>-fe<Dm% 

[0 0 4 9] 

- (2) 

s/p - (3) 

[0 0 5 1] *ii«'JO/W7'U7h'«t Z\(D£o 
IS.-??***)**?! 2 OCOtlfigtriO. 



*J&»fcJt*WfflafifcsR!R'?tt. X>>?>1 5 0 Sffit 
Lit**, ; E-^MG2**fT"r*3:t{;«t»3*ttl 1 

[0 0 5 2] jfeffH«i»KA-f 7*'J v K*m**BfS©iS 

ff bT(±5^$tl§ h^^HJ;oTX>>?>l 5 0 SE- 

Ml'$'#7"7**'J*-Vl 2 O^ltUyy'^tl 2 
2fr*>aiy3$n-5„ 

[0 0 5 3] X>v>l 5 0JIKLT7*7*3"J+t 
U Ttt 1 2 7 SEMES #4 t, ±iC ( 1 ) ~ ( 3 ) S» 
St5*#TT. 2 5*5 t fcCKU>^^-^« 

1 2 6>J«|5HK-r*. U>^*-V(*l 2 6 (DlHlteiri-Slj 
y7fi^©3;i:#$gil 1 6 R, 1 1 6 Lfcejgasft-S. it 

>^-\r«i l 2 5 coiHltefri-sBj^ti^ i co^-^mg l 
"PtAiL-T04t4^ii}«T»*. -75, 31 2 ©E:- 
*MG2£2jfTffUf. U>^til2 6^LT» 
H116R, 1 1 6 Hzmtl^tafjT -5^tA«T*«. 
[0 0 5 4] 5fe#»te«ffctt. I»*>15 0 ©ftTJ 

«*, *wi i 2»gjj<»^ 1 2 come 

X>->*> 1 5 0 (Dtti^J<D~ mtV >7%-\ni 2 6^ 
bTES*ttll 1 2 <~>*l. SO ©tiiyjtifg 1 ©E 

-^MGiti^TiAti/Tiiissft*. la^snfc 

m^Jtt. ^2© ; &-*MG2#'J 2 6 £0 

*. mil 2&p)im<n\E\fcikTmm<Dh)u?Tmw]T 

[0 0 5 5] *«1 1 2tc£jg£tI-S bMifrF&T* 

h-T^o Z.<D7~>7> b<Dtztt><Dm?}\ZiZ, mi<D^-^ 
MG 1 T®£LjtmJl&£Zfrty : rV 1 9 4 ir^AStl 
Itmtltfm^ZtlZ. £©J;-5fr, SffllyXfA2 0 0 

t±. *ii 1 2^^tati-r^m^.mfj\zmcx 2-dcd 
t-^MGi, MG2roate&spjwr*. 

[0 0 5 6] **SS0U©A-f -7 h*W(i, X>->*> 

->*>1 5 OSM^-r-Si. 7*7$^iJ+tU7«12 7 
ttHajtB?fi:l^7j[pn(3|Hlte-r-2) 0 :©it, fill©^-* 
MG 1 $»WLT^7*5"J+t U Tttl 2 7 ©|a]i£ggr 
«tOt)S^|HlteiS:T+»->^-\'ttl 2 5 

±it (i) *^we.*^ao, U/^tineui 

jtyj(6l^Set"-5. fflflf->X^A2 0 0 H, ^2©^- 
*MG2£&it:5|o]K@fc£-a-:PO, -^©ttS^h^^S 

[0 0 5 7] 7°7*5"J^irl 2 Ott, ij/^tl 2 
2**f5tjtLfctt«T. 7°7** + U 7 1 2 4&J;t>* 
it>^'Y'l 2 1 SHIES** dt^flgT 1 **. ffio 
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T, *ffi#*{^LfctRjiTfcX>;y>l 5 0 
^<h^T#-5o #JxJf. a' 7 tU 1 9 4 ©8I3=B#4>& 
<fcfttf. I>i?>15 0Sm. IBloqE-^MG 

1 SrlEj^jlte-r-SittriO, A'-7TU19 4SMt 

*MG 1 Sr^ff-fftfcf. f©hMl;J;oTX>y>l 
[0 0 5 8] idT, 77**'J^rir 1 2 0 (DWiW*. 

2*>iz#mm&m^Ti&iwtz>. 77t^'j*ti2o 

(I&t^T, 3 0<DHiettTafe-5 7 P 7*3 i "J 

+ tU7tl2 7, 7>^-V^12 5, U>7^-VM1 

2 6©|il<E»©lH]tric0i[-3Wfftt-rT?f:iC (1) (r^ 

■fr-lZjZ (2) i5«fctf (3) KSL/T^S. 

[0 0 5 9] 0 2i;#|&Ha>-fl£jjVf. iKHti. §0 

E««?5:H»T*L/Tti-5. 1J->^(*1 2 5 (02* 
©S) t'J>mtl2 6 (B2t©R) iSP^atC 
£9, tiStflRtfflf^i : pfrftft-r-SfeBc 
7 , 7^U + tU7ttl 2 7©fiStt5. gtlzEL 

fe<t5C pit 'j yt?**? i 2 2©*|&(r*f-r-5-y-> 

^tl2 1 ©#iSt©ifcT*£-5o UT*tt±f;:5£s*S 

©HHE&Xs, Xc, XrS7n 7 ht5. 7yt^iJ 
^■V 1 2 0 H, Z.(D£o \Z?U y b Ztlfz 3 i&f 

o, 3o©isitett©'5'6©2o©i5itett©iHiteS:^e). 

*3> KjzEUfci?!::, X>v>l 5 0 ©77>7;>-r 7 
h 1 5 6tt7"y*^"J*tU7«l 2 7 fd33-£*lT;J3 
0, E-^MG 1 ©D-* 13 2(1 -tJ->^irttl 2 5 
mS-o-SttT&D . t-^MG2©P-^14 2H * 

*n:i««i:*!i^snft'j >7^-irtti 2 6 cie^sn 
t^d. #@tettroiHME»cn. ^n-en. x>iy>i 5 

0, t-^MGl, MG2 0@(ERt^i6b-c^*. 
[0 0 6 0] 7*y*^U^t 1 2 0TU, 

ff£#LTlr>-5. *:#:0iJiLT. 7 P 7** 'J +^ U Ttt 

1 2 7 trf^ffl-T -5 Hl'yTc (X >->' > 1 5 0 6©ffi 
y7h;P7) t3ffl^-r*^:^S©7jS&SCTft^tt^(3 

^Tc©75l6Jfr^i;T^S* 0 'J yif^f^m i 

2 6 t'^UT^ffl-r* h;P7Tp 1 2 (r^ffl-T 



(9) 
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tt. Rjeufcs: (2) , (3) ctoafctit^TS 

[0 0 6 1 ] St±©**«ffffl Lfc«lBT. ■MtMSHMa* 

tf. MG 1 l:±5TU->*ti 1 2 5 Cfffflt^* hJl' 
Tg = -p/ (1 + p) XTc 
Tm=T p - 1 / (1 + p) XT 
[0 0 6 3] 75*$"J=*lr U7il2 7 HtS^Sftfc 

l>y>15 0«LTl^i:i < »fP**KH^4 

±j&©&#£?&£ir'&&#TT, vy^w 2 i*s«ttf 

•J 1 2 2 tt«*fcaM&RJBTIIIte-f * C 

«IMB««A«*ffr* (*»«<*: UT«<) ££KJ:o 
T. *«1 1 2 lZ&^TffiM<DW}J]&tiiJ]LtSLWt>7£ft 

MG l*J:OCMG2*»-f-tl-tn, *fT**t»J4H**ff 

[0 0 6 4] ( 3 ) -iRWfc h ;Ui7 Wm<r>Wfe 

. £tbTT^^»J»a5 2 7 0rt©CPUK4S^T. Br£ 
©ISfflCTtK^fTSftT^Sa*, X>->*>1 5 o-^- 
W1G1, MG2 0lS»i^JffllirMt)-5Wimi, X>v> 
ECU 2 4 0 *3=kt/^E— ^fWiWgP 2 6 0 13*5^T t)*f? 

[0 0 6 5] #;l—^>#*fr£tl-5£. ±tecpu 

7S100) „ 7?-t)l<mmZ. ffi£l,fZ79 

tMyj^yya >-b>it^ 6X771" -Slf^^SHa 

s:t*ST*s. @EMibfe-t>-y-i 4 4 

ts. £XT<nmwT\z. mmtvxv >y*-H*i 2 6 

©0fc$CN r £Jfl(^T^-S>, CPU11 XT7 7 

S 1 0 OTA7jLfc«S8£Str. 7*-fc^7j«£WR»T 
»4^Sfr**IW-ra (7ry7 i S 110). 
[0 0 6 6] 7T7 7S 1 1 0l:*HT7f-l:M«tH 



?Tg<h, MG 2 C<toT U >y^-VWtr^ffl-T'<# K 

Tints'*** d<h#T€?-5. T gli 

Tst9U<ft0, hJl^TmtehJl^Tpt Hl^T 

;U?Tg. Tm^ihtSJ, UTfrS: (4) , (5) 

[0 0 6 2] 

... (4 ) 

c - (5) 

li*tti l 2*>s©ffi;*j mu^t^-st^. d^-mu > 

^■Vttl 2 6fc*tLT«<S«h;l/*) Tp*^ 
T-3 (7T7 7S 12 0). VZ^ftMt^ 7 0TI1 

puis. :©7«; 7 p S#R8-r*^t(r<to^i(j^Tp * 

[0 0 6 7] SgH)/7Tp * *KCPU»i. 
X>y>Stft^Pe*$Sffit? 1 UT7 7S13 
0) . I©I>y>g*li^Pe*lt ig»j^Tp*t 

#jaNr©8itbTirm$n*itffKi*T*s. £©«t 

5lrx>x>S*«j^P e *£ftLftrr5£, CPUlt 

1 3 0T»(±lL^X>> ; >S*»f7jP e * £tBv7-f 
ZfZVXD, mmm&itN e *&£Z$mmb)l<>7T e * & 
MaTT* (XT7 7S14 0) . ^©.fcafcftHWf;:*^ 

tn x>v>i 5 0©ifi#-r >htut, 

[0 0 6 8] H41CX>-^>1 5 0 (DM&m > h £W 
^^©M^S^I". 0 4 if. Pe*l, Pe*2Ti 

smrt^ftmn. x>v> i 5 oftzmtiznzmi] 

tt. cne©E6^©5*>. E*»*H»J6f *3r3£©ft 
iKLhTSlRSftS. Pe*l, P e * 2 ©J6K£#»*J 
^fS^^Sr^LT^-S. 0SJAfcf. X>v>l 5 0^© 
S*l^/Pe *rt*ftHP e * 1 TattaStl-SfWHrffiys 
I>y>15 0fflIfe^>Mi Efei^Pe 
* i±-cateSS*^«t)jft<tt*DijiSifrM:San, B 
KBCfttlN c * 1 . (HSMUi7liTc * 1 tiStfcZtl 
•5. I^tl, I>y>15 0'\fflg*iMPe*2-i: 
ab^t^tH, x>x> 1 5 0 ©ate^-r > Mi, ftjgl 
P e * 2±T»teS&*#«fci«<fc4D 2j£K«Jta 
tl, B«@IE»ttNc*2. SghMttTc * 2 £18 
£2tx3. ft:*, 04TH f£©I*i^l:Mt5 
flltLT, ISSflOHtl, 2#<Oltt«fc^t£«jKLT 

£<h#T£. I>y>l 50©I6^-f>hDl§t)* 

^©j;^icx>->*>i 5 0 



>1 5 0 (Diltetf -T > Mi. |)jf1sffi^A_htriD^T. _h 

ibx>-->' >g*i»j# p e * (3*fjse^-^ 3j*-r > h zmfe? 

[0 0 6 9] «±(D^a!rJ:OX>>>-> 1 5 0 (DW&# 

K T&fc*>MGl»Flii[5]fcfScXs *43<fctfRHMU 
i?Tg * Uf7^S 150) „ X>>?> 1 

5 OCDH^lHieiC, TiMl 2 

7 <7)&M®e.%lX c * ^Kl^$tlT43 D > Mll2ffl 
[Hlteic. -T&fr *> U >^irffl 1 2 6 coisite^x r 

tz, ^-^MGlCDHgh;l/i7Tg*tt, E12t7Kb/!: 
^•5^*^BI(DttKtckn«. g£i£L/r (4) y^lzm^ 

Tis^^n^o p i Dmm\tm®v>mffljj&T& 
z>fzsbmLt,mw\zgm-tz><, 

[0 0 7 0 ] t-^MG 1 <DW&m > bftW>feliftZ> 
i. ^(CCPUte. ^-^MG2cD3lte#<> h&IS^ 
Uf7^S160) o €-?MG2roiIlHllEt 
tLTtt, Xf77S 1 0 OTA^Lt'J >^-\r«l 1 
2 6C0|elte»X r ^xe.tl^)/i56. dTte. ^-^ 
MG2<73H^h;Wi'Tm*^^$nSo : E-^MG2 

±0» Ift^jTp *43<fc^X>v?>H^h;W^Tc * 5: 
KiSLfc (5) &\zRX-?Z>Z\£\Z&<0Hi1bt>nZ>t)t, 
mmz\±Y> I D«||t3«tt)TR^S*l5. 

[0071] z.^Lxm.^ntzmm^yb\z^-o 

T. CPLU t-^MGl, MG 2i5ctDfX>v ! > 1 

5 ovwmizM-rzmmmm&'tTti.^ Uf7^s 1 7 

0) , *;i/-^>^*!7-r-5o t-^MG 1 , MG2C0 
fHWi. ^i—9WVm2 6 0 KioT, RjestlfcRW 

tCJ^UT, KBjIhIK 1 9 1 , 1 9 2cDh7>> J X^(75X 

[0 0 7 2] X>->*> 1 5 0 Cl^UTfe. RSStlfcil 
1 5 0 <DfflSP£fT&'3©tiX>v>ECU 2 40T* 

s 1 7 0 nisttsflas-m. -?7.?m9H&2 7 o^ei 

>v>ECU2 4 0H2*LT, X>v > l 5 0 ©Ulteg: 

5trfi?«*Sim-r*^i:HJ:t>T. V X * fflffffi 2 7 0 
n. m&m (~X >->*>! 5 OOlKSWIPt*. 
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[0 0 7 3] 7,x-y7 0 S 1 1 0 H&l^T, Ti^-b 

<h*ij»rsnfe tz\z\t, c p un, 
18 0) , *;u-^>^«*7-r^= 7i7-t)vtfi&m&m 

BEifibfc.t'Str. T^-feJUiffitlJcB 
3«fc3HX>v*> 1 5 0 43«k£PE-;?MG 1 , MG 2 7)* 

ffjijn $ n 5 at. r ^ -t jktf^Httso t # c ttxte&fr 

[0 0 7 4] XT7^S10 0 TA^ Sttifc*»>Wi 0 

ii#tix>>?> i 5 o \-s.&±znz>* 

X>->*>1 5 0 *0fj£©@(E|(cTlBHE3-a-. 7-fFU> 
XTa>C03>7V-y-y-tt. X>-^> 1 5 0 (DggSjttt 

D. ff* >fi:i73 >Sttfflt5S^i:tt, x>->*>i 

[0 0 7 5] Xf77S 1 0 0TA#;*nfc*J6 

x>v >co^-?ffl ^Tjtffr 5»MTI>y >^ U— + 
75^*^/z«Si(3^-r-5J;5(C, t-^MG 2 trfets 

JS-r*0teftXrTlHieUoo. A7TU 1 9 4 tig** 
m?^^-r^,J;5$iJffll$n^o &*3. 0 5Tfi, X>v 

>i 5 o«sffikLT^««ett«^b^«<. ±tetAcff* 

*»^^-t|s|ti(;. x>v>i 5 0 te;?r£<D|iJte&TlHj 
!6tS7-YHU>^Ii:bT*)^K Sfc. ±ffix> 

[0 0 7 6] ^*5, H3trStJl^±ISIttWt?tt«ISL/ 
fztf, *il;i>y>15 0i5<ktf ; E-5'MGl, MG 
2WlKSjSiJ||5ff^5^i3tt 1 Ste^-r > N©KJE&t* 
©IBHtt^OlfiiE^fTttton*. ^J^.tf> X/y>15 

?MG1, MG2^LT$il 1 2 Kg* 
<0hJUi;*«ttX|HlteftHTHi^iSn*IR{rtt. 10 0% 



x>v>i 5 0<nmMWiJiP e * SrtS^f-SIStrra:, ©j 
2; tf&B 3 n-s> w n £ i; & x <d □ t. l t . 

tfMG 2 ©ftf^Ttt. »J»»^fc»UTan^>«HA«^ 
b-Sfctf). t-?MGl, M G 2 CDGSfclS SrUffl LT7 

ftoTl>4. £©<fc3fc*IIE©lMm. SB!6t5fifl5IB 
[0 0 7 7] (4) h;l/**£<0*iJ»JKHfc>**l«s : &. 

«ATH6oh;u^BtFii:ffla;u-5 L >s*fT-r-s. #;u 

-9 L >tt. ^tLTVX^*J^lgK2 7 OftOCPUKiS 

MG2<DmWjfflffliZfflt>Z>Wlft 
H. X>v>ECU2 4 0*3j;at ; &-3'ftiJfflI^2 6 01: 

[0 0 7 8] *)V-?->i)mriZtlZ>£.. _tiECPU 

0) „ CPUH Xr7 7 p S 2 0 0TA^Lfcf 

$K£S(r. 7^-t;i/**^W!KI8T*-5*»5^*!pJWf-r4 
Uf7 7S 210) „ Xf7^S 2 1 0 H43^T7? 

2 0) . 

[0079] c^t, b)V>7<K>im.mn\zM\sX\t.. m 
*t<Dj5mz&-oT^'mfz>z.t.wx:zz><, —zxDjsmt 

LT. A7f'J19 4ffla#$I (SOC) Ciotf 

ayr-sct^Tffs. nyfu 1 9 4 cojs^sat^ 
-e&tttf. 7^-t;u±K«»^e.7i'-t;i/Mac*<3&«ii 

**i4h;u^€;*ttfrffl*-r ^di^BiigTa&o. x> 
yr'J 1 9 4©WWfiTt5i:. Ml^Wii^a 

n^e c: 5 t. ^mt z> z. t #t ^-s . 

[0 0 8 0] A'vf'J 19411, *©3SI¥«»7ji 
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[0 0 8 1 ] $>%>WZ. 7.9-yy'S 2 2 0 tl&tt-S hJV 

pfDmvtmtazM-rz^Miz. h)H7(om$tmn\zm-r 
%M£(Dmm\zm-3^Tfit£oz.iitLT : b&\,\ 

* kbt saoft^^m* s nts.fr itzt^omw. sen u 

Tistttf. *®K7£-feJU£»K»<>:fcofc<!:*l;:. h 

^^<7)ii«ati7i«iB^ o ? stfMnit^T?**. 

[0 0 8 2] Xr7 7°S 2 2 0l:*3^T- h;Ui7»jME 
an^e^O^ixhfiB'IT-St, ^t:> ^MG2# 

G2»gSlh;i^Tm* tUTt^ Uf7 7"S2 

30) . *hss^jt«. h^i7<75ii^an^e^0 3-5 

ii^SilUfet^lrti. X>v>l 5 0#><=>CDHj7j£<fc0 
B<lft 5t#tl, X>v>l 5 0^"E>(D£B7J 
©— fflSST^^'J^-V 1 2 0 £fl-LT*Wl;:Hi*L 

t. mm<Dh)i<>7 &m%izmmfr<biiit>Biffitt<s:z>j:o 
Wffi-r-scitZcfcoT. *@<oiiaatisi»±-rs«i« 

>15 0*Wil:fiA6nthM (£TF, Bit MP 
?<h»?^) MG2^6ttS77-r^Mc75h;U^tC c fcoT 

[0 0 8 3] @7tt, I>-7>15 0^e.O{ii7j<D— §8 

* t - * M G 2 ttS f) t Z> ft © h ) V 9 \ Z J; o T * \ > -fe 

BIhWT r S+t>tM«feJ&l: ; E-i'MG2^ 
ttS^T-SftWh^^TmCO^^^tLT. MG2^tB7j 

Xf7 7*S 2 0 0 TA^L/iMCJSOTt-^MG 2 
^Sta^b^-Sft^h^^OS^fi^. t-^MG2ffl 

[0 0 8 4] ±te ; E-^MG 2cOilS h;i/i7Tm 

* t*«Hf^fflf *J»J»7JTb (kJrS^T. itit 
?TrfflMSt, X>x>S*»j77P e * ZWlti^Z 
b.&\Z Ut77*S 2 4 0) . X>vJ>©I|q^>h 
^lgt5 Uf77'S 2 50) . ddT. 3WIIi77Tb 

fffJ;7^-t^ffltt»ta:ofct€rK. x>-^>7*U 

-*l:fiat4*tLT : E-i'MG2 fc:J:oT#«tr^ 
ffl-f-S^T*^). ; E-37MG2^'iai73$tl-5 

*. IIWH'Trtt, ±fB ;: E-^MG2cDS^K;i/i7 
Tm * <h3iilSl77 T b ^(75^^(3^) 0 ^ o £ 5 I'SS^f 
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x>i 5 o^m^-t^ f-;^Tc *aftu-r*ct*< 

T#-5o X>v> 1 5 0 tf)3SfE3jW > Mi, X>->*>1 

c * b tz m ffrJU U a ±rc . x > s? > h ;u i7 m ± »b h ;u 57 

Tc fcfcSalW ^Mlfchfrf §I>-/>S*i^JPe * 
*5«t^X>v>H«llIte»Xc *^ttStl5. 
[0 0 8 5] R±0»fflf3«tOX>^> 1 5 0©3i!E# 

K -rfeto-&MGl©H*EI(E»Xs **«fct)tH*h;P 
?Tg * saajfcf* Ur-77S 2 6 0) . 
MG 1 cOjlK#-f > h**»4ftmi, H3C*t*-5* 
f7^S15 0i^O»ttt*5. I>y>15 0ff) 
HSlllHEScXc * £, *ttl 1 2C0HiemXr ttrSt? 
1 CORSlelfeicX s 
PIDWCirjTt-^MGlfflBIhMT 

[0 0 8 6] Z.oVXWtfeiiftlzWfcif^y h\Z'&.-o 
T, CPLU 0 3 HiStt-SX^y 7 = S 1 7 0 <hlHf 
tr, t-^MGl, MG2MO!l>y>15 0©ie 
trWTSMWJaaSrffttH (Xt->7S 2 7 0) . 

-^>£**7-r&. 

[0 0 8 7 ] &i5, X^-y -7°S 2 2 0 tri^T. 

sms*^ 7s 1 8 o tmm<D hJizmM-vummw 

■y7S2 1 OizH^X, 7?tJW^itiT/i^tW 

Kanfct*fctt, cplu m%mm)v-^>&mft 

IT (7f77S 2 8 0) „ 3=->&*l71"-5. £ 

^ryT'S 2 8 0T*fJ3ft4I#ffli^-f > 

s 1 2 oftuwfy^s 1 7 o \zmm-?z>mmt>m?T 

[0 0 8 8] ±IEb£ Wl^^JEKlBaSJU-^CDX 
ry7S 2 2 0 T Hl^ ©imsmfc^MffclRfc, H 

•rs. 0 8U, h;ui7ig^fiJsij^a^-^>^SfcT7 

P-? 1 ^- bT&-2>„ *;W-5 L >«. -7X^ftiJISgl5 2 7 
0 |*|CDC PUHiSHT. 06 (r^bfe hJl/^SKitia 

[0 0 8 9 ] *;i/-5=- ±tacpu 

00) . *SI, CPLU 7T7 7S 3 0 0TA^U; 
-5 (7f7 7S 310). -7 = S 3 1 0 i!i5^T7 



7S 2 2 0) o d»h;w^w^ancoiss«. sbs-t 

^tliferoTfeO. Xf7 7S 2 2 0T(l CCD8§:^ 

^tt nff /a: nt c i « a» £ o & swwr z> . 

[0 0 9 0] 7f7 7S 2 2 OTMl^WilflEilft^K 

fe2ftT^ts.^tmwi2fttziig\z\$, cplu nzs 
TZ-tjmmtm&t&Ktiis Ut77s33o> . 

7 2±)VW±m&&X&%frEofr&'n&i-fZ> (XT7 
7S 3 4 0) „ 7i7-te;^£P^ttffiT&<&3£TXx 
y^S 3 3 0*5«fctfS 3 4 0 ©#UI£ii§DjIb, 7#-fe 
M^TOlT^^tXT77S 3 4 OTUWSftS 

<*rpfct#<7)JnaffSJ¥ffl-rS (7T7 7S3 5 
0) o ffrfc^. CPLU T^ir;W^gfl=KffiT'7i< 

fc? i ^cDiiistiawcD^ t (nmij'Dimzm^ 

[009 1] ^.momm&^wm-t^t, z-ommmt 
7?-k)imi&iiizm-3^x, bjw^fcfimtx^zfr 

t*5^**iJ*f-r* (XT77S3 6 0) „ #j|j!iH©A 
-f/U -y H*»ravX^a»^2 7 0H, ffl#©;£ff£ 

■f) i*i tr sett lt^„ &mLtz7i7-t)l>ffimzftfo-t 
5« t L-TB1 £ tlX t > -5 SnilS £ . *it (' S^^T X 
T7 7S 3 5 0tIffl b/iSPMffi <h *Jt« b . W#75qt 

[0 0 9 2] Xf77S 3 6 0t, h-U^^Jg^ig^-fc 

^'j (0^-a-r) tch^i7»ii^anco^^$faiib 

(7f 77S 3 7 0) , *)l-^>Zm7?%, Xf7 

7 = s 3 6ot, b)n?T&&m&x^te^tmmisrz£ 
T77S3 8 0) . *;u-^>^iH7-r§. 

[0 0 9 3] X^-y7°S 3 2 Otlfct^T, H;U^(Djg^ 

lu nur^'t^m&t^mt^x^L Uf77s 

3 9 0) . 7^"t;W*»^i!«»T***>i£53ft»tM»r'r 
§ (7f77S 4 0 0) o 7^-t;W^H«»T*:<^: 
5STXT7 7S 3 9 0&£TfS 4 0 0(73^aS^OM 
U Ti'-fe^ifelB^ffiT^^iX-xy 7 = S 4 0 0T« 
WrSn«t, A^bfc*at*tJ^T. 7f7 7S3 5 

o tmmz, 7 9wtt*±siVim?tz<t3.ofzt&<Dm 

»«S»ffl-T4 Uf77S4 10). 
[0 0 9 4] jfLn?ro2rai§«£ff{ii-f Si:, z.(Dmms.t 

7i7-tjmmtizm^x. h^^mm^mtim^x 

^Z>ti^oti^mmiTZ> (7T77S4 2 0) . Z.Z. 
X% Xf7 7 = S 4 2 0 CDffl$r£fr&'3 ^ J6 h 



^ommmm^nu-DXHD . mmmzim 

Tti. 7 v -tJiftzmtkm-citti. < & o £ tzizmmco 

[0 0 9 5] Xf7^S4 2 0t, Ml^ 
5££.Lfcfr-orz£PWlstz£$lZ\t. -?X?M'Mffi2 7 

o rto^cD^fj \zv)Vi7<r>mtm.ti(D 

«£SE*Ufc«»»KfrL (Xf7^S4 3 0) . * 
<0#tB#ffi± l/fct«(fl/ftt* td te. ±E h )V ? (D'M 

wmnoym^mrnvx ufy^s 4 4 o . 

[0 0 9 6] X^y :/S 3 8 0 iZH^XT iyt)lf)^m 

Vzt&xiztz^tnmzntztgizte, cpuit m6iz 
&nz>x7-yy's 280 hmm<Dm^mm)i-^>^ 

[0097] z\<D&o\z. b)wmv£wimm)i-^> 
tiot h )iv (DmimtKDmfe&fttiom&izte. m 

6<Db)H7^FBi&i±mm)l<—3 L ><D7.7-y7S 2201: 
43 l^T . ±ER £*<EttS ftT t» 3 L . 

wtfetfitEVt. s nr t ^ « t # »r tt. roig^jift^g 

[0 0 9 8] tt±©«fc3U»i«£ftfc#£i6tt0VW:7" 
U y H*Bl:ifttf. 7Z-t)VW±mW&<DtZ\Z. 'A 

)i v \z mmx-tti. ^ t s n* t # t n. x > 5? > 1 

B*ii*nfct*ttt) - x>->*> 1 5 Ofr&jfrfrAW;: 

[0099] ±i2nsst»jTtt. b)i?<Dm'&mn 
*y At*. 7 9-t)W±mw.m<D t g \zm^(D^\mx'it.x. 

>y>15 0«ffjtt4l^l:lt I>y/150$7 
■f KU >^J8tf-5d<i:H«t-pT, 7?-fe;i^* 
^EB«IK©t#tii#©fWWlTttx>^> 1 5 0 £77 
H'J >??Z>%&\Zte. 77 KU>^<Z)EHESc£«fci5± 

£fr, X>x> 1 5 0frt>lEftts.9htlrfihtl£ftZ>£X~ 
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[0 10 0] *><hJ;9, ±E*tt««)J:5i:. x>-^> 
1 5 oa*e>©tH2n&Ja*:3-is-. *$Atrx>v>i 5 oco 

mmhJWT r £&Jivx&<m!$.f?tn$> frmmii 

m#tf\jl2ftfz£t{Zte. t-^MGl, MG2 (DUB 
#-5. «Ft', -hteS^j6g05J-ftX, x>:x>l 5 0 WtK?j£ 

[0 10 1] 7^-fe;WA^EH:K»©t*»3. 0 7 

H^U/t«fc'5(3X>v>l 5 OiiWt-^MG 1 , M 
G2(nmWl£fflffl-t : b£. t-niGl, MG2tt*l: 

lal£jie£?Tft'3;i<hi;:&5. -f t-?MGl 
tt, X>v>l 5 0 gitS ft 3 HWTs £&J9£ 
3 h )l< 2 T Z. txmQLL. MG2lt MWl 
JlT b 2>tzSb\zm±?2>£L#lZ. mmhJIZT 

r^o*>mir b)U7%%±-rz>z\£X'®±-r%o *<nrz 

J4). CCt^tyf'J 1 9 4li. MG 1 ^Ifil^-r**^ 
t. MG 2*i|H*-r-5^troffi*frJ;oT5ifeflSft 
-So IfcA^T, /'!7f'J194fflS#§lW^T 
*oT h;P^O)^fi£aft7j^aiaft*i:*J3tt. ^rai 

SSLfc«t3tr. MG2C±9T. ifiil K;Ui7T r Sr3^ 
[0 10 2] $.tz. B16C0X7-yTS 2 2 OtWffl 

mmmn&^>m?z>mz, msn bw&'&mmm)i> 
-j-yzmnvx* m^cowifcommizm^xym? 
s»^t3ti. mmz hjiztf^&LXTtfttfibtzn^fz 

^iCI^T, X>v> 1 5 O^etB^-r-SK^^li 
TLX 3 COS- ft] A. «ki5Mlk©«:^«!|»S:fT*-5c: 

[0 10 3] fcfc. ±ELfc«fc5t;il^(Z)ft^roSlglr 

s^^x h;i/^wiifiesft<&^fflii-rs«^T*^T. h 
;Pi7^£^'Wl$ftst*(ciix>v>i 5 oiJ^cb 

£otemmz&®vtz£oizicm.&fto ! b<DX'3(>z>tz 
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li^giLt,^ bT. A'vfU 1 9 4C0g^§S# 
3te^triHiaLT^ffi^@A/tt^iitt. il5fc*£telt 
T % tz £ ±f E A X U CO tB 73 £if * $ it 3 fflft ttff it 

^bfcctotrttJaKHSoX iOT<6-3l, A'yr'J 1 
9 4 ©3B#g**«as#fc t # £ tt*- ?MG2* 5>5fe» 

«>. /Xs/r-U 1 9 4©3S#«Jt*«HJ-rac £fc<. R 

[0 10 4] T^-fe^BB«*©t*tX>>?> 

(£. ±SSbfcJ:3tI, A'7f U 1 9 4tt> MG 1 iMG 
2 roM^^H^T -5«^3 C «t -p T3fe* $ *13 o AyfU 

sotv»sft». ±aEbfc<wni*ffa5*^{r«, mg 

[0 10 5] ±SBL^Hffi0iJTH, f-;i/i7C0ji^iltI^ 
^-^ M G 2 6 co {il £ & 4 J: 5 \zUm Z'if 

T^-sjt-g-^trjsbT. mg 2^e>cotH^j^K^b, a 
rz£5\zmmiam9$oi3ami£ii^-3Tzi&£;<r>W}ft<Dmm 

;UHS(:^bT^FSbTV^^-a-^(Cf5bTMG2^& 

a*HHrr5 CDKffioT. MG 2^e,COffi^S:t9!5tbfi 
[0 10 6] $fc. 0 8^*bfc«j^Hi3^T(i< 

>? (Dm&mtifimfeznT . x>->*><ojfiiii-;i/i7£<> 

b £fr f 3 «>*W(ft5 c £ tr «t o x , iM£31ticot3:£ 
£$fr-r-5^$&T-5^£ft:£bT^£. d 



IC. 3 6 0 i^tr MU^S^S 

T h )V i; ^JE#ig < 1s. o £ <h £ \z tt. - B.ie«£»ft 

[0 10 7] S&K, l3 8K^b£Xxy 3 7 0 \Z 

te^Tmumti&mifcis. x>v>^e,coaj^sJi^:$ 
t\ ±aaii«eiBncotS!«s*i»-r5c:££bTt)A^. 

0) h^ircOji^Jitl^Sfl^nTV^i^r (0 6 COX 
T77S 2 2 0) {I, i6«Xfy7 F S 2 3 0~S27 

ocoaaasrHfrb/tig, Ti7-t;i/^H*tffi^m^co^K 
^±ii^bfc«^(wii t ±^tiW)ii^m^mxij^n 
z>Bim&tei&^L^z-*>tiz>tztt>. feumtKDmfe&m 

3 7 0 [I«5^T-B.ji^Jin^K^bfe^{^ *0t:7 

bfcig^t'te. x>v>*<e»an-5«ji**«ii«-r-6 - 
£ it «t o ta t- u (D^mnm^^iz&ii^mr^ & 
tmz, mnmmm^%fefTwmiz\$te^tmw\x*z 

[0 10 8] ±BEHifi«n?tt, h;^©jifi£3i*lC0^fiil 
^T«.fra6coS*£bT. A*yT-UC0S##»*«tc^ja 
*co»f^co«K**tf^:^. fteco*ip*fflV^di:£b 

f^Stico^il'ISff^^ciitbTfect^o afe^t^i. il 

*©»ffco)BE<tbT. Tz-tjmmztt-rzimmz 
m^z>Rt>mz, T>7-t)v±mvimfr*>m®Vim{zti:z> 
&?\zim.\z*ztmj}m$ift\f}Zti%>mw$:%i\ti 
b> z.(D£otemfkffiwmmmvfz£%i<z> v)V7<d 

ilte#{rJ;oT*i*A7JoI^7.'f -y^^Ktt. ^COX 

x > ->* >com7j s-ara HkE b/c^a -s c 



J 



[0 10 9] ±^LfzJ:olZT^il^±m^(D 
t, Kiz!>L£x>:>*>©ai^£tQ*£i*£fW0P> ?tzt> 

[0 110] (5) A^'J«;H««W»fl«U 
«±rostEJfi«-ett. ^7** U *"V 1 2 0 £JSt>fcM& 

£X>v>15 0. t-JMGl, t-^MG2tlt 

3o©|bHE(*£#U -©lsIfctt;fr£A#£ft;t»j2/£ 
38sfe© 2 t>©HK*irtti»K»BbTffl*isniB3S:ffffl & 

[0 1 1 1 ] S6C, KTFU^TtiJO. 7*9*^ * 
•VI 2 0 tt-*MG 1 fflfffl^-0©l«tilt§ 

t?tt. ^5** "J * 1 1 2 0 * itft-^MG 1 tftA 

[0 112] jr^y^t— ^CMttt, EHUJSDKffi** 

2 3 2 t7^?D-^ 2 3 3 t&tt^D-^til 
*^Jtt«-Ctt, -f>±n— ^2 3 2lZl$±-5> 
MG2CD-^t^, *^ > «5**ft!!* i J-$*T.T*3 0. 7 
*j$u — 9 2 3 3 HJ43-f ^^HStl^^r-^Sriiffl 
Lfc„ -i y-ru-? 2 3 2 l:lil>y> 1 5 0 ©?7> 
Zi/V? M 5 6*i«S^$tlTi3 0, 7^^D-^2 3 
3l:at-^MG2CO-^^Sntt^. 7^9 
U-9 2 3 3 te. Igftitt 1 1 3 

[0 113] i^-y^-^CMTH. ;i"v©il« 
SKftlHlKl 9 l-eWlfr*i<»:H«fcD. -iyjru—9 
2 3 2 i7^^D-? 2 3 3 iO«aW6JS^*ftfflt 
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fzWiiiz. mmm 1 3 tces-f^c: * 

ft. mfe<nm<0$:botzVimT-{ yfn-'!? 2 3 2 t7 

"JABTa*. OiO, ?5»K-i'CMIJ:. 
9*$"J=¥"V1 2 0 tt-^MG 1 ©I^Mt^^ 

[0 114] KOi5/«t/W 7*'J <y K*ffit;*3^Tt>. 

2SWi©;w^u - y K*«i:*v»T. ^6(:^Lt h 

[0 115] @6^f7^S 2 0 0~Xr77 i S 2 2 

*. 7?-t:;i'Bl&«J:tf*tt (iiii i 3 

£3*»*w»ru ^fflvtmotziziz. h;i^©j6ffiii 
[0116] h;u^©iiti£anA<iec:t)ft*t^»bfc 

Xf77 , S 2 3 0ilil:, t-^MG2*S 
ai^L#Sft©hJUi7©5^©«±h;^*, ^E-^M 
G2©g^h;i/i7Tm* t LTI3:^-r^ 0 *HSS^J©* 
W^(1A^ ; 6-^.\4G2 t>. gilSlJg««tPI«H. 0te 

2 0 Otrm-TSXigTA^Lfc^jSlrjiSCT. * 

[0 117] *fl. :©t-j'MG2Ca«hWTm 
*{C*-3'tiT, 7f7 7S 2 4 0 4oJ;^'XT--y 7 = S 2 6 

'JyK*PiCtV>Tt), SBlsfeifiW©*^ j£ 

; E-3='MG2 7>Sf±i^-r^ h;P9tt. £OJ:3&MKrt& 
LT«K i&tc. x>->*> 1 5 OfrZityy^-fC 
M^Ht-^MG 2 43«t:t>*ffiSjtt 1 1 3 fceii^tt 
3 b)l>{7&o*>ffiT fttb\z»<. ; e-5'MG2 

SS^U<tt*«fc5H. J'Jyft-i'CMWlfllh^ 
?T c * $-K:^-r^o 

[0 118] Silt, ^2*JSt«I©/N'ry i J -y 
tt. ^^-y^^E-^CMWai^ hMtI>^> 1 5 0 

©BWh^^Tc **J»!3tSnntf. X>->*>15 0© 
BKNl'JTe * t>fc££*l5. I>y>15 0©l(E 
#-r>htt. ^lH^JtlsHtd. X>:x>15 0©jf 
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[0 119] 5B2**«o/Wyj y H* 

PHr&^Tt), X>v> 1 5 0*> 6 Ota* 

[0 12 0] K±*»SO**«K^V^TlttWbfc««. 



[01] *WJi<DmiMMMtl,T(D/\<17^)y K*H 
it£0T&-2>o 

[03] K;^i7«iJffli^a;P-^>S:*fe*r^n-^^- 

[0 4] X>v> 1 5 0 CQ3Pg3JW > b^l^^tif * 

[05] **s«©»*ffl*si««)fp»«a*ttW'r** 
[06] h;i/^^si»ih®a;i/-5 1 >^^t)'r7n-^ 

[0 7] *JB«(0»*tH*««^»ISa*KWT** 
|g0"t:&£ o 

[08] h^^^*u^a^-^>^«t)t-^p-^ 

[0 9] S2*K0KZVVf:/»J y 



1 1 2- *tt 

1 1 3 - BAN 

1 1 4-r7rl/>ytM7 
1 1 6 R, 116 L-Mft 
1 1 

1 2 O-^** 1 -)** 

121 — u-v^-v 

1 2 2-U >2^*V 

1 2 3—7y*9V tfzi^>^^ 

1 2 4-77^^'J*t'J7 

1 2 S'-itV^-VW 

1 2 6-U>^'Vtt 

1 2 7-^?*^U*tU7i 

12 9 •••^x->^;Ph 

i 3 o -*?>n 

13 1, 14 1 -Hffl3>f JI/ 
1 3 2, 1 4 2-D-? 

1 3 3, 1 4 3 -Xf-^ 

1 4 4-|ertE»-fe>U- 

1 5 0 ••■X>v> 

1 5 6 -^7>^yt7 h 

1 6 3"^I/-*t>D- 

1 6 5 •••T^ir;Hr>it 

16 7- y7h*yya >1r>+J- 

191, 192 -Bnieift 

1 9 4-A7T'J 

19 6 - A'^f'Jtyit 

2 0 0 -WJW^XxA 
2 1 

2 2 0 ■»yi/-*ECU 
2 3 0 -/tyfUECU 
2 3 2 ->f >^"D-^ 
2 3 Z—7V9ti — 9 
2 4 0 -X>y>ECU 
2 6 0 •■■^E— 
2 7 0 -VX^i 
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